| Electrical 


VW INI 
OF MICHISAN 


JANUARY 1953 


DESIGN ENGINEERING OF 
ELECTRICALLY ENERGIZED MACHINES, 
APPLIANCES AND EQUIPMENT 


ae 


anufacturing 


Combination 
Washer and Dryer 


Recirculating dryer removes 
moisture after high-speed spin 


Cooling Methods for 
Integral-Hp Motors 


Ventilating systems analyzed 
for various types of enclosures 


Circuit Breakers for 
Electronic Circuits 


Protective devices designed for 
higher voltages, lower currents 


Evaluation of 
Core Materials 


Flux-current oscillographs 
aid in mag-amp design 


Safe Minimum 
Creepage Distances 


Investigation brings new values 
saving space and weight 


COMPLETE CONTENTS ON PAGE 5 








TYPES OF WIRE AND STRIPPING METHODS 


Type of Winding DCC Glass EC Formvar-Cotton PE HF HNC Method of Stripping 
Motor Stators x a x x x x x Brushing 
x x x Brushing & Burning 
x x x x x Welding 
x x Chemicals 
x x x x x x x Scraping 
Wound Armatures x x x x x x Brushing 
Wire sizes x x x Burning & Brushing 
8-20 AWG x x Chemicals 
x x Scraping 
Wound Armatures x x x Brushing 
Wire sizes x x Burning 
21-30 AWG x x Hot Solder 
x x x Chemicals 
Wound Armatures x x Brushing 
Wire sizes x x Burning 
31-40 AWG x x Chemicals 
x Sanding 
Nylon Nylon 
°HNC Celanese Celanese Silk Silk 
Type of Paper Form. °HNC ‘*Nylen Over *Nylen Over Over Over Method of 
Winding DCC Glass Cotton PE HF *Celen *Celen HF-°HNC HF-°HNC PE Stripping 
Transformers x x x x x 1. Brushing 
(large) x x 2. Burning & Brushing 
& x x x 3. Welding 
Solenoids x 4. Hot Solder 
(large) x x 5. Chemicals 
x x 6. Scraping 
Transformers x x x x x 1. Brushing 
(small) x 2. Burning & Brushing 
& x x 3. Hot Solder 
Solenoids x x 4. Soldering Iron 
(small) x x 5. Chemicals 
x 


*Celen = Celenamel 
HF = Formvar 


*Nylen = Nylenamel 
EC = Enamel Cotton 


Hot Solder:—This method is well adapted in many applications 
for removing Nylclad or Formvar films with or without nylon or 
celanese textile covering. The leads are tinned and ready to solder 
after this operation. Sizes 21 to 30 AWG represent a range that 
is best adapted for this method. The high surface tension and tem- 
perature of the hot solder, the tendency for the solder to amalgam- 
ate and reduce the size or embrittle fine wire leads usually limits 
the usefulness of this method to the intermediate wire sizes shown. 

A 50-50 lead-tin solder bath is used generally, at a temperature 
of approximately 500°C or higher. The tin percentage, after the 
bath has been used for sometime, will decrease. Tin additions 
must be made therefore from time to time as dictated by experience. 

Some formulations of Formvar films are not uniformly removed 
by the hot solder method and erratic results sometimes are en- 
countered. Formvar nylon combination coatings such as Nylclad 
can be removed consistently. 


Brushing:—For large wire sizes with insulations such as cotton 
glass (with or without plain enamel, Formvar, Nylclad), Formvar, 
Nylclad, plain enamel, revolving steel wire brushes are in general 
use for stripping apparatus leads. 

For finer film coated wire, glass fibre brushes are being increas- 
ingly used. In the case of fine wires, steel wire brushes tend to 
scratch the copper and embrittle the leads whereas glass fibre 
brushes remove the insulation with a burnishing action and have 
practically no injurious effect on the copper itself. 


Burning:—-Equipment has been developed and is being used espe- 
cially for stripping wound motor armature leads that first removed 


6. Scraping or Sanding 


° HNC=Nylclad a Formvar-Nylon coated wire 
PE= Plain Enameled Wire, Beldenamel 


the insulation by burning. Copper oxide thus formed is next re- 
moved by brushing. 


Welding:—Lead wires and coil leads frequently are welded. A small 
high-temperature gas flame is applied to heat the spliced lead to 
a temperature that just melts the copper. This method is used 
extensively for medium and large motor stator coils. In this opera- 
tion, of course, all the film coating and textile is burned off. 


Chemicals:—There are many proprietary compounds in general 
use for stripping film-coated magnet wire. They have one property 
in common. All are evil smelling and injurious to the skin. Care 
must be exercised therefore in handling these materials, and for 
some the use of a ventilated enclosure or hood is mandatory. 


Soldering Iron and low-temperature solder pots: —Celenamel and nylon 
film-coated wires are in general use, particularly in the radio and 
television industry. Both materials being thermoplastic can be 
removed by using a rosin alcohol flux and the application of a 
soldering iron, or dipping in 650°F lead-tin solder. 
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Titanium Metal 
for Magnet Wire? 


The temperature resistance of conductor metals 
may well be the limiting factor in the further develop- 
ment of magnet wire insulation for service at “super- 
high” temperatures over 250 C and reaching into the 
400 to 500-C region. (EM 10-52/144) Even in the 
current range of elevated temperatures, 200 to 250 C, 
copper conductors present a number of difficulties. 
They tend to form oxides, start to “build up,” and so 
crack the insulation. Moreover, in certain techniques 
for applying the insulation, the high temperatures 
needed for extrusion or fusing may similarly impair 
the conductor. Titanium, therefore, with resistance to 
oxidation at over 600 C, provides a provocative idea. 
Already the possibility is being quietly discussed. 

Of course, supplies and costs would have to be 
practical; and methods for drawing thin-diameter wire 
would have to be developed. But the future mass- 
production, competitive-cost position of titanium metal 
is pretty well assured owing to the natural abundance 
of titanium-bearing ores. . . . Magnet wire may well 
be of the many and diverse titanium-metal products 
now on the horizon. 


Radiation Effect 
on Materials 


The “hot laboratory” for testing or analyzing radio- 
active materials may increasingly become a research 
“must” for many companies. For one thing, the effect 
of high-energy radiation on the properties of various 
materials will be a basic factor in the design of 
numerous types of special-purpose components and 
equipments. Such studies in relation to dielectrics 
have already been reported in this publication. (EM 
12-52/109; 1-52/90) 

For obvious safety reasons, most, if not all, of the 
work in a hot laboratory is done by remote control. 
For example, the Westinghouse Atomic Power Divi- 
sion “hot lab” building contains five cells separated 
from each other by a thick steel wall. The inside ot 
each cell is viewed through a 36-in. thick window 
built up of layers of plate glass separated by oil films. 
Remotely controlled mechanical “hands” move and 
position radiation-exposed specimens in test fixtures to 
determine the effects of radiation on impact strength, 
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hardness and other characteristics. Periscope-telescope 
arrangements permit examination of test specimens 
through remotely operated microscopes. Other remote- 
type apparatus is provided. 


O 


lon-Seattering Analyzer for 
Surface-Composition Studies 


A “proton bombarder” is used by Stanford Research 
Institute scientists for the identification and relative 
measurement of minute quantities of surface elements 
of a material. This new instrument is seen having im- 
mediate application in the study of the properties of 
lubricants, coatings and finishes, and of surface re- 
actions in general. It consists primarily of a 2 million- 
volt Van de Graff-type generator, a 20-ft vacuum 
tube, and two large electromagnets. The apparatus, 
though it weighs approximately 5 tons, can detect 
quantities as miscroscopic as one-billionth of a gram. 

The high-velocity protons strike the small target 
area on the surface of the sample. A small, but suffi- 
cient, fraction is not absorbed and is bounced back 
into a magnetic spectrometer. The latter sorts the 
protons according to their rebound velocities (in an 
analogy to the optical spectrometer that sorts light 
waves according to their wave lengths). The magnetic 
spectrometer also feeds the protons into a suitable 
counting device. Since there is a relationship between 
the velocities of the protons and the weights of the 
atoms that deflect them, it is possible to derive the 
nature of the elements present on the specimen sur- 
face. In addition, the relative number of protons 
reveal the proportional composition of the surface. 


An initial SRI project is an investigation of surface 
modifications of ferrous alloys and other metallurgical 
studies for the Ordnance Department of the Army. 


O 

**Transistorized” 
Two-Way Radio Sets 

Mobile (two-way) radio communication equip- 
ment is still so bulky that an average unit has to be 
carried in the trunk compartment of a car. Come the 
full tide of the transistor era and we can expect tiny 
two-way units that will comfortably fit into the glove 
compartment. 

This research development, according to Dr. W. R. 
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WURULIIZER 1500 
- get the most 


Linc Die Casting Dollar! 


‘He design and production problems may be far 
removed from those entailed in the engineering of a 
coin-operated phonograph, but the use of ZINC Die 
Castings in styling the new Wurlitzer 1500 model might 
well be your cue to important manufacturing economies. 





Glance at any one of the phonograph trim castings 
pictured here and ask yourself how else it could be 
produced in the required shape, with close tolerances, 
with clean-cut reproduction of detail and with a surface 
which could be electroplated or painted at low cost. 
In many instances, these pieces have dimensionally 
accurate cast mounting elements and cored openings 
which mean that an absolute minimum of secondary 
operations are needed to prepare the castings for close- 
fitting assembly. 

In ZINC Die Casting, the Wurlitzer engineers long 
ago found a metal and method of fabrication which 
offers complete freedom of design with impressive pro- 
duction savings. If you are not fully aware of the physi- 
cal and economic advantages of ZINC Die Castings in 
product engineering it is suggested that you contact any 
commercial die casting company—or write to us. 


a 
‘ 
/ 


The New Jersey Zinc Company, 160 Front St., New York 38, N. Y. Les FOR DIE CASTING ALLOYS 





The Research was done, the Alloys were developed, and most Die Castions are based 
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G. Baker, general manager of General Electric’s Elec- 
tronic Division, speaking before the IRE Professional 
Group on Vehicular Communication, will be a signifi- 
cant factor in a predicted expansion of the two-way 
radio communication business from an annual pro- 
duction valued today at $34 million to probably $50 
million in 1962. Some 250,000 mobile units are 
authorized at present under FCC licenses; this num- 
ber is expected to be doubled in less than five years. 
0 
Existing die costs have precluded wider expansion 
in the use of brass-alloy die castings .... As a 
result, a research project has been launched to de- 
velop improved die metals and attain lower unit 
costs per casting. 
O 
Molybdenum-Base 


Lubricating Enamels 


Now available experimentally, a molybdenum-base 
lubricant-coating may be applied by conventional 
brush or spray methods to machine or instrument 
surfaces in thicknesses from 0.2 to 0.5 mil. These coat- 
ings are described as lustrous, hard, and greasy-feeling 
but clean, tough and adherent, able to support a 
normal surface load. They may be used on any type 
of surface and on practically any kind of material, 
including plastics, ceramics and glass. Normal clear- 
ances need not be disturbed since the final thickness 
of the coating is no greater than the usual allowance 
for a lubricant oil. 

Effective use for these lubricating “enamels” are 
seen in instruments and other electronic apparatus 
where liquids or certain materials containing volatiles 
cannot be used owing to the possibility of freezing, 
contamination or clouding, or where dry powders 
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are difficult to apply, lack adhesion, or have objection- 
able dry particles. 

A possible use for this coating (Molynamel) is 
also suggested in printed-circuit work, since it can be 
silk-screened or otherwise applied in_ irregular 
patterns .... The coating is a development of the 
Lubricants Division, The Lockrey Company, South- 
ampton, N. Y. 
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Ultrasensitive Voltage- 
Measuring Apparatus 


An improved ultrasensitive electrometer system for 
measurement of small direct voltages from sources of 
very high impedance and for the measurement of 
electrostatic charges is covered in U. S. Patent No. 2, 
613, 236. The system comprises a “simple, sensitive, 
reliable and stable” amplifying and metering arrange- 
ment for use with dynamic capacitors, a “simple and 
reliable” synchronous detector circuit, and associated 
electronic circuitry. 

Another patent (No. 2,615,063) describes a current- 
measuring device and circuit for measuring minute 
electric currents such as the target current of an ion 
accelerator. The integrating circuit includes a capaci- 
tor of selected size which is discharged upon accumu- 
lation of a selected charge. A definite amount of in- 
tegrated current is represented by each discharge. 
This is indicated on a visible recorder. 

Both patents are part of the most recent batch of 
patents released by the U. S. Atomic Energy Com- 
mission for non-exclusive, royalty-free licensing. Total 
of such patents released by the AEC to date is 511. 


0 





Classification of Dielectrics for Armed Services’ Electronic Equipment 


Harry A. Pearl, Wright Air Development Center, USAF 


REQUIREMENTS of the Armed Services 


1. Semiconductive materials 


effort is to improve the reliability of 





for dielectric materials for components 
and equipment must necessarily be con- 
cerned with the future as well as the 
present. We must engage in research 
for uses and operating conditions as 
follows: 

1. Immediate use (—40C to +85 C) 

2. Drawing-board stage (—55C to 

+250 C) 
3. Planned future (—55 C to +400 C) 
4. Unplanned future (as low as pos- 
sible to as high as possible) 

Dielectric materials are the basic 
building blocks of electronic compon- 
ents. The composition of these materials 
is of secondary importance in relation 
to their final use. Primary attention and 
effort should be placed on the various 
parameters of electricity and on the 
functionally meaningful aspects of the 
use of these materials. Such use may 
include: 

1. Conductors; resistors, insulators 

2. Magnetic materials 

3. Capacitative materials 


5. Complex materials (materials that 
by combining within themselves 
some special parameters of elec- 
tricity constitute an electrical com- 
ponent or circuit, such as rectifiers, 
amplifiers, oscillators, varistors or 
thermistors) 

In a classification based on an opera- 
tional point of view, it is necessary to 
obtain desired performance of dielectric 
materials at various temperatures, alti- 
tudes, relative humidities, frequencies, 
ambient electrical field forces, vibrations 
and shocks, and other conditions. 

And in converting dielectric materials 
into working components there are many 
manufacturing and fabrication require- 
ments such as moldability, extrudability, 
uniformity, quality control, cost and 
storage life that may enter into a classi- 
fication. Obviously, still other classifica- 
tions are possible, depending on the 
specific objectives of those associated 
with the materials. 

Immediate requirements. The major 


components and equipment now in use. 
Owing to the sequential operation of 
many components during the operation 
of complex equipment, the reliability of 
the individual dielectric materials used 
must be very exacting. 

Ninety-five per cent reliability of an 
individual dielectric used in a sequence 
of 10 would lead to an overall reliability 
of 60 per cent whereas 99 per cent re- 
liability over an individual dielectric 
would lead to an overall reliability of 
90 per cent. Proper selection of dielec- 
tric materials could improve the reli- 
ability of present components very 
markedly. 

Drawing-Board Requirements. We are 
now living in an era of atomic energy 
and electronic controls: Supersonic 
barriers to flight have been broken. The 
new era is one of speed and complexity. 
The slow reflexes of man and his limited 
capacities for quickly reducing complex 
series of intelligence into approximate 

(Continued on page 10) 
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RESETS INSTANTLY ON COMPLETED COUNT 


All motion at the drive shaft is registered in the count. The 


patented reset operates with absolutely no time lag, pause 


or lost motion—regardless of speed—for either continuous 
or intermittent operation. 





Cyclo-Monitors are more than counting devices. They are 
electric circuit controls that operate on a predetermined 
count which will repeat automatically. Adjustment for a 
desired count is he: easily and quickly. 


After the desired setting has been made, the automatic 
reset feature allows the operator complete freedom from 
count worries. There is nothing to watch during the run. 
There are no interruptions between cycles for count 
reading, checking or manual reset operations. The elec- 
tric circuit takes over and produces the desired results 


WRITE NOW FOR 


eee 


CIRCUIT CONTROLLING PRE-SET COUNTERS with 


Instantaneous Automatic Reset 
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WHAT CYCLO-MONITORS DO: 


1. Count revolutions, strokes or electric impulses (standard models 
available for each type of operation). 


2. Transfer the switch when a pre-set count is reached. 


3. Hold the switch in the transferred position for a pre-determined 
count—momentary or dwell—without interruption of the count- 
ing process. 


4. Return the switch to its normal position. 


Repeat this cycle continuously, without re-setting or checking. 


The Cyclo-Monitor determines not only when the 
switch will transfer, but also how long the switch will 
remain in the transferred position. Any Cyclo-Monitor 
can close an open circuit, open a closed circuit, or 
simultaneously close one circuit and open another 
when the desired count is registered. 


WHERE CYCLO-MONITORS ARE USED: 


Automatic Reversing Marking Lots Shear Control 
Batch Counting Measuring and Cut-Off Sheet Counting 
Box-Making Machinery Metering Control Signal Control 
Coil and Armature Motor Control Slide Fastener 
Winding Packaging Machinery Gap Spacing 
Container Filling Paper Converting Slip Sheeting 
Depth Control for Drilling Machines Solenoid Control 
and Tapping Printing Machinery Speed Control 
Instrumentation Punch Press Cut-Off Spooling 


Intermittent Conveyor Relay Control 
Control Resistor Winding 
Life Cycle Testing 


Spring Forming 
Textile Machinery 
Roll Sizing Timing 

and All Kinds of Production Machinery Operating on a Repeating Pre-Selected Count 


with the count “built-in” to the operation. The functions 
of motors, relays, solenoids, signals, etc., can be ac- 
curately and automatically governed by means of these 
time-saving controls. 


Through Cyclo-Monitors, many machines and processes 
can be greatly simplified by the elimination of change 
gears, complicated cam systems, awkward mechanical 
stops, intricate control circuits and the like. Moreover, 
set-up time for any desired cycle sequence can be reduced 
to a very desirable minimum. 


BULLETIN 202A 


COUNTER and CONTROL: CORPORATION 
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Square Waveform 
Pulse Generator 


Recently developed by the National Bureau of 


Standards’ electronic instrumentation laboratory, a 
high-voltage, high-current generator provides nearly 
square-topped pulses at voltages up to 1200 volts and 
currents up to several amperes. By means of a selector 
switch, the pulse frequency is varied in steps of 10 
between 10 and 60 pulses per sec. Pulse duration is 
1 per cent of the period at each frequency and ranges 
from 165 microsec at 60 cycles to 1000 microsec at 
10 cycles. 

Output of the generator is taken between ground 
and the cathode of a high-power 304TH triode switch 
tube. Novel feature of the circuit is the means used 
for supplying the exciting pulse to the grid of the 
304TH. The obvious method of coupling a_pulse- 
forming circuit to the tube by means of a pulse trans- 
former was discarded owing to the difficulties of con- 
structing a transformer with a good response at the 
low repetition rate and with sufficiently good insula- 
tion to withstand the high voltages. Solution was a 
circuit in which a keyed r-f oscillator and _ rectifier 
replace a pulse transformer. 
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“‘Automatic Unitized 
Circuit Techniques” 

Under this title a 124-pp study of a system of elec- 
tronic circuit fabrication, automatic or semi-automatic 
in nature, has been made available for sale by the 
Office of Technical Services, U. S. Department of 
Commerce, Washington 25, D.C. The system dis- 
cussed is predicated on the Auto-Sembly principle 
developed at the Signal Corps Engineering Labora- 
tories and already described in technical literature. 
Briefly, the system is based on the use of conventional 
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components, prefabricated (printed-circuit) conductor 
patterns, and solder-dipping for mass single-operation 
assembly. 

The report discusses the adaptability, versatility and 
practicability of the system as demonstrated by actual 
fabrication and tests of diverse circuits that represent 
a gamut of problems. Basic steps of the developed 
system are detailed and an objective analysis is made 
for the purpose of establishing directions in which 
further research and development are indicated. 

The adaptability of this system to flexible copper- 
clad laminates is noted. If proper component spacing 
has been observed, a completed assembly may be 
rolled up and inserted into a cylindrical can and inter- 
section connections can be brought out through octal 
sockets or by other suitable means. 

This report has been prepared by the Herlec Cor- 
poration, Milwaukee 3, under a SCEL contract (No. 
W-36-039-SC-s8153) and submitted as a final report 
as of February 15, 1951. It is one of a series of govern- 
ment or government-sponsored technical reports clear- 
ed of security restrictions and announced monthly by 
the Office of Technical Services. Code number is 
PB106942. 


a) 


Come Right In— 


We've been remiss in not reminding our readers for 
some months now that “Research Horizons” has its 
doors wide open for contributions and informal com- 
ment. It may be entirely off the record, if you so 
prefer. . . . Especially, we welcome “work-in-progress” 
summaries for use as “Research Horizons Notes.” . 
So come right in and participate in this monthly round- 
up of research notes, news and opinions! 


—A.E.J. 


a 
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action have made it impossible for him 
to operate directly some of the new tools 
of the armed services. Robots have been 
made to take over. The electrical equip- 
ments on the drawing boards are 
delicate, complex, highly sensitive in- 
struments. 

Reliability and the need to incorporate 
more electrical equipment in Armed 
Services’ devices lead us to place more 
emphasis on hermetic sealing and 
miniaturization. The high temperatures 
to be encountered by new components 
require the use of efficient cooling 


systems. In high-altitude airborne equip- 


ment cooling systems are so inefficient 
that dielectric materials have to be 
developed to withstand the elevated 
temperatures by brute force. An efficient 
system can be attained if a liquid di- 
electric were used as a coolant. Such 
liquid would decrease corona break- 
down, increase voltage breakdown, in- 
crease power-handling capacity of equip- 
ments, and increase the reliability of 
the system by lowering the operating 


temperature. 

Unfortunately, in high altitude air- 
craft, no suitable technique has been 
developed for discarding the heat that 
such liquid would abstract. From a 
weight- and space-saving point of view 
it is most desirable to develop heat- 
stable dielectrics. It is almost axiomatic 
that high-temperature stable components 
can only be built after high-temperature 
stable dielectrics have been developed. 

Planned Future Requirements. Re- 
quirements are foreseen for special di- 
electric materials to operate at tempera- 
tures of 400 C and higher. Programs 
are being initiated to explore the pos- 
sibilities of developing such materials. 
Dielectric materials will be developed to 
be compatible with atomic energy op- 
erated equipments. 

We have just entered a new era in the 
field of dielectric materials; an era in 
which microscopic circuitry is replacing 
printed circuitry. We are learning how 
to control the motion of charged 
particles along the lattice structure of 


dielectric materials to accomplish de- 
sired electrical phenomena. 

Dielectric materials will be complete 
components and circuits. The transistor 
is an early member of this new era. 
Various applied research programs have 
been initiated to supply sufficient knowl- 
edge of the interrelation of the structure 
of matter and electrical properties to 
enable developing materials possessing 
desired properties. 

Unplanned Future Requirements. This 
is the realm of pure research; the 
“magic trunk” of the future. New dis- 
coveries are often cataclysmic in their 
effect on the field of dielectrics. 
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The Age of “Computers” 


THE NEW YEAR may be the one in which 
“computers” come of age. It will be the 
age of their use on a broad scale rather 
than their discovery. Their rate of develop- 
ment should rise to a peak in 1953. A new 
group of small companies is entering the 
design and manufacturing field, making com- 
ponents and subassemblies that were unheard 
of a year ago, and even whole systems to 
compete with the original producers of 
“scientific computers.” 

The scientific computers, designed pri- 
marily to meet the needs of the military, are 
in a class by themselves. They are extremely 
complex and expensive, need a staff of scien- 
tists to pose the problems. Nevertheless the 
few available are being operated seven days 
a week and have a big waiting list of poten- 
tial users. 

The broad range of computers we have 
in mind are both calculative and non- 
calculative. In the latter category they search 
and control. They spot references on library 
cards, handle process control and scheduling 
of programs in factories. They plot coordinate 
data fed in from punched cards or tape or 
from manual signals as in quality control. 
They handle travel reservations by remote 
control. 

Some of the technical problems now in 
process of solution include methods of getting 
data in and out of the computers and storing 
information before, after and in _ between 
operations at greatly accelerated rates. The 
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computations themselves are performed in 
microseconds; punching cards sometimes 
takes hours; printing with electric type- 
writers, minutes. Electric or electronic read- 
ing of punched cards is slow too. Magnetic 
tape can be read at lightning speed, by 
comparison; so can magnetic drums used to 
store information in the computer. A new 
printer, just introduced, will type 4-line 
address labels at the rate of 600 a minute. 

The first computers were either analog or 
digital. More recently conversion equip- 
ment has been developed to switch from volt- 
ages (analog) to visual or typed numbers, or 
from punched cards (digital) to shaft posi- 
tions (analog), as in a servo. These are new 
types of electromechanical devices, involving 
such simple elements as motors, gears and 
switches as well as electronic components. 

Basic computer elements for automatic con- 
trol of processes are here, also for the ma- 
chining of complex shapes using conventional 
machine tools with coordinate feed motions 
governed by servo motors at the command of 
cards or tape fed into a computer. The real 
problem is one in economics. The few exist- 
ing units, mostly experimental, are too bulky 
and costly for general purpose use and de- 
pend too much for their accuracy on mechan- 
ical elements made to impractically close 
tolerances. 

Until these cost factors are reduced via 
design, the completely automatic factory that 
“thinks” will be only a dream. 
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FIG. 1—Circuit 
diagram of equipment 
using a cathode-ray 
oscillograph to 
display dynamic 
flux-current 

loops. 
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Core materials 


for magnetic amplifiers—I 


Basic design data for mag-amp applications should account 


for factors that influence the performance of cores, such 


as shape, method of fabrication, wave shape of voltage 


and temperature, as well as material properties. 


The analysis in Part I is based on oscillograph 


photographs of flux-current loops. 


oC. Dieterly, Research Laboratories, Armco Steel Corporation 


IN THE PAST FEW YEARS the field of application of mag- 
netic amplifiers has grown at a surprising rate, despite 
the general lack of understanding of how all the vari- 
ous properties of the reactor core materials, rectifiers 
and other circuit elements affect the overall perform- 
ance. Much has been written about the applications 
and performance characteristics of magnetic ampli- 
fiers (1),* but not enough of the available literature 
goes far toward helping a designer choose the correct 
material and accurately predict the characteristics of 
a new design. 

One of the most helpful of recent publications, 
“Applying Magnetic Amplifiers,” is a series of articles 
in ELECTRICAL MANUFACTURING, now available in re- 
print form. (2) These have been a welcome step in 
the right direction. Even so, successful design work 
at present seems to hinge too much on the experience 
the designer has acquired the hard way. Perhaps the 
reason is that so few designers are thoroughly familiar 


* Italic numerals in parentheses apply to references at end of article. 
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with the behavior of magnetic materials; too little 

has been written on that part of the subject. Current 
methods of design of new systems hardly can be im- 
proved greatly until more engineers are better ac- 
quainted with the effects of many design, fabrication 
and material variables on the properties of the reactor 
element. 

Even with proper know-how, the designer needs re- 
liable data of a suitable type on the core materials. 
Also needed is a clearer understanding by the producer 
of magnetic materials of the characteristics required 
for reactor core materials, and a knowledge of how 
well these characteristics may be reproduced and 
utilized in the completely fabricated reactor. 

It is relatively easy for the producer of core mate- 
rials to prepare data illustrating the properties of his 
materials for a given set of conditions, but those prop- 
erties may be quite different in a core under actual 
operating conditions. In addition to the basic material 
characteristics, the properties of a core depend greatly 
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on its shape, method of fabrication, wave shape of 
the voltage, ambient temperature, and many other 
factors. Conversely, the magnitude of the effects of 
these design factors depends to large extent on the 
fundamental magnetic properties of the core material, 
being far greater with some materials than others. 
Unfortunately, these design factors have their great- 
est effects with materials that are most ideal for high- 
gain magnetic amplifiers, and therefore should demand 
considerable attention by the designer and the pro- 
ducer of the cores. 

In preparing design data for most types of electrical 
equipment, the producer of magnetic materials com- 
monly makes his tests with an idealized type of test 
specimen and with ideal wave form so that materials 
may be compared according to true material prop- 
erties, with the effects of structure, waveform and 
other factors reduced to negligible quantities. How- 
ever, basic design data for mag-amp applications 
should take into consideration the design variables 
that have an inherent effect on the performance of 
the reactor. 

One of the most useful means of revealing the ef- 
fects of both material and design factors on the per- 
formance of cores is through the use of dynamic flux- 
current loops displayed on the screen of a cathode- 
ray oscillograph. This method has been used in the 
magnetic testing laboratory for more than ten years 
to study the effects of such factors as stress, thick- 
ness and orientation, and has recently become more 
widely employed to reveal the material characteristics 
of importance in magnetic amplifier applications. 

Fig. 1 shows a schematic diagram for the equip- 
ment needed to obtain magnetic data from flux-current 
loops. Special amplifying and integrating circuits 
needed have been explained in a recent article by 
Harold W. Lord (3). The equipment used by the 
author differs from that described by Mr. Lord in only 
two major respects: a low-resistance thermal ammeter 
and a very high resistance flux-voltmeter are used to 
obtain rms readings of excitation current as a function 
of flux density at the time the flux-current loop is 
photographed. The oscilloscope also includes cali- 
brated horizontal and vertical deflection systems so 
that flux and current values may be read directly 
from the screen. Normally the instrument is calibrated 
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with the vertical scale in terms of induction of kilo- 
gausses and the horizontal scale in ampere-turns per 
centimeter of magnetic path length. 

Information from such oscilloscope patterns is fre- 
quently misunderstood. The most widespread miscon- 
ception arises from the tendency to think of flux- 
current loops as hysteresis loops or even as dynamic 
hysteresis loops. Use of the term hysteresis does not 
mean that the loop is a plot of flux versus magnetizing 
current. The loop is actually a plot of flux versus total 
(or exciting ) current. With a-c excitation, the exciting 
current has both a magnetizing and a core-loss com- 
ponent in quadrature time relationship. In some cases 
the loss component of the exciting current is con- 
siderably larger than the magnetizing component and 
reaches its maximum value earlier in the cycle than 
the magnetizing current and corresponding flux reach 
their maximum values. At moderate and low frequen- 
cies, it is proper to think of the magnetic properties 
of a material in a test coil as constituting an inductance 
(determined by the magnetizing component of the 
exciting current) paralleled by a resistance (deter- 
mined by the total core losses). When thought of in 
that manner, the interpretation of flux-current loop 
patterns becomes much less confusing. 


Clarification of Terminology 


Since the terms hysteresis loop, magnetizing force 
and permeability are functions of the magnetizing or 
reactive component of the current exclusively, they 
are not properly applied to a-c measurements where 
only the total current is known. Even those quite 
familiar with magnetic measurements and nomen- 
clature have tended to use these terms too loosely, 
particularly when referring to the current values 
taken from flux-current loops in terms of magnetizing 
force in oersteds. To avoid contributing further to 
any confusion resulting from using the terms H and 
oersteds in this manner, the flux-current loops used 
here have been plotted as relationships between the 
induction B in kilogausses and excitation current in 
total ampere-turns per centimeter of magnetic path 
length. The path length is taken as the mean of maxi- 
mum and minimum values. In the oscillograms, the 
maximum value of the excitation current, so expressed, 
is represented by the symbol (NI), and the coercive 
value (the value of ampere-turns per cm at zero in- 
duction on the dynamic loop) by the symbol (NI).. 
Similarly, B,, is the symbol for the maximum value of 
the flux density in kilogausses, and B, is the symbol 
for that value of flux density corresponding to zero 
ampere-turns on the dynamic loop. 

The flux-current pattern obtained for a given speci- 
men does not depend alone on the fidelity of the 
integrating and amplifying circuits of the loop-tracing 
equipment. The waveform of voltage impressed on 
the test winding is a decidely important considera- 
tion, as shown by the group of pictures, Fig. 2, taken 
during the testing at 400 cycles of a core having very 
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(A) Induced Voltage vs time (B) Flux vs time (C) Exciting amp-turns vs time (D) Flux-current loop 
By—15 kga 
(NI) «== .60 amp-turns/cm 
Flux approximately sinusoidal (NI) .29 amp-turns/cm 





(E) Induced voltage vs time (F) Flux vs time 





(G) Exciting amp-turns vs time (H) Flux-current loop 
By—15 kga 


(NI) «0.75 amp-turns/cm 


Exciting current approximately sinusoidal (NI) ¢=0.37 amp-turns/cm 


Toroidal core, 4 in. wide, ID=15¢ in., OD—=2 in. 400 cps, 25 C 


FIG. 2—Oscillograms showing the effect of 
the waveform on flux-current loops when the ma- 
terial (4-mil Armco Orthonik) has rectangular 


3—Effect of 


non-uniform magnetic properties, as displayed 


flux-current relationships. FIG. 


in a composite core made from two toroidal 





rectangular flux-current relationships. When the wave- 
form was such as to produce approximately sinusoidal 
flux as in B, the current waveform was as in C and the 
resulting flux-current loop as in D. When tests were 
made with a relatively large resistance in series with 
the test winding, the existing current then tended to 
approach sinusoidal waveform as shown at G. Con- 
sequently the flux wave was very flat-topped, ap- 
proaching rectangular waveform as shown at F, with 
the resulting high degree of distortion of the voltage 
shown at E. The flux-current loop H results from these 
conditions. 

Difference in shape of the loops D and H in Fig. 2 
is quite pronounced. Although the specimen, operat- 
ing frequency and induction were the same in both 
cases, the loop at H is widened and the knees more 
rounded than at D. Widening of the more vertical 
portions of the loop has resulted because the rate of 
change of flux, while sweeping that part of the loop, 
was about twice as great as with sinusoidal flux, as 
will be seen by comparing the maximum slopes of F 
and B. Therefore, the eddy-current widening of the 


70 


loop in that region was about equivalent to that for a 
frequency of 800 cycles with sinusoidal flux. This shows 
clearly why waveform must not be ignored when test- 
ing magnetic materials. 

In general, data on material characteristics obtained 
with sinusoidal flux are most meaningful to the pro- 
ducer of magnetic materials because difficulties aris- 
ing from harmonics of the desired frequency are 
avoided. However, for evaluating cores for a specific 
design (as in a control test method in core fabrica- 
tion), it is often desirable to duplicate the operating 
conditions of the circuit in which the core will be a 
part. 

When the user of the flux-current loop method of 
magnetic analysis has made certain that the com- 
ponents of his test equipment are adequate for faith 
ful reproduction of the loop and is familiar with the 
effects of waveform on the type of material being 
studied, he is then ready to evaluate the effects of 
other factors upon the core material. 

One situation that never fails to intrigue and some- 
times temporarily confound the experimenter who 
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Bu—14.9 kga 
(NI)¢—0.22 amp-turns/cm 





Material B 
By—14.9 kga 
(NI) c—0.30 amp-turns/cm 


Composite core 
Bu=14.9 kga 
(NI)c=0.27 amp-turns/cm 


Tcroidal cores, 4 in. wide, ID—15¢ in., OD—2 in., 400 cps, 25 C 





(A) As-fabricated 


(B) Partially stress-relieved (C) Fully stress-relieved (D) Fully stress-relieved 


u—12 Bu= 15 Bu=—16.8 u—18.3 
(NI) u= 9.5 (NI) u— 1.54 (NI) w= 1.15 (NI) u= 8.0 
(NI)c= 0.72 (NI)c= 0.77 (NI)c= 0.595 (ND) c= 0.85 

By in kga (NI) and (NI)c in amp-turns/cm 


Toroidal cores of 4-mil Armco Tran-Cor T-O-S Width in., ID=15¢@ in., OD—2 in. 400 cps, 25 C 


cores of Orthonik with slightly different prop- 
erties. 


complete relief of stresses in toroidal cores 
FIG. 4—Flux-current loops illustrating made from 4-mil Armco  Tran-Cor T-O-S 
the importance’ of (highly oriented 3 per cent Si-Fe alloy). 


proper annealing for 
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begins to use flux-current loops is the occasional occur- 
rence of toroidal cores giving loops having oddly dis- 
torted and unfamiliar shapes. Usually the first inclina- 
tion is to blame the equipment or the method and 
to assume that the result is erroneous. However, in- 
vestigation usually shows that the anomalous  be- 
havior in most cases is the result of non-uniformity in 
the core. This may be due to variations in thickness, 
grain size, stresses, or to turns of strip that are elec- 
trically shorted. A mild example of such a situation, 
purposely produced, is illustrated by Fig. 3. Mate- 
rials A and B were almost identical in d-c permea- 
bility and hysteresis characteristics, but differed pri- 
marily in thickness. When tested individually, cores of 
identical size from these materials gave the loops 
shown for each material. When the cores were com- 
bined with common windings surrounding both, the 
loop for the composite core exhibited a bulge in the 
vertical part of the loop because the (NI). values for 
the two portions of material were significantly differ- 
ent. A similar type of loop is obtained if a core has 
“stickers” (spots where adjacent laps of strip have 
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welded together in the high-temperature anneal used 
for nickel-iron alloys), or where there is a marked 
difference in hysteresis in portions of the core. The 
location of the widened part on the flux-current loop 
often gives a clue to the cause. 

Ever present in greater or less degree in all mag- 
netic materials are stresses, both of internal and ex- 
ternal origin, which have a pronounced bearing on 
the magnetic characteristics. In most cases stresses 
have very deleterious effects, although with some types 
of stress in certain alloys the effects may be some- 
what beneficial—usually because they counteract the 
harmful effect of internal stresses. Flux-current loops 
are an especially useful means of studying the effect 
of externally applied stresses. 

The deleterious effects of stresses due to bending, 
punching, shearing or other mechanical operations 
may be relieved by proper heat treatment of the core. 
Such an anneal is one of the most important steps in 
the fabrication of magnetic cores. For instance, wind- 
ing a toroidal core from fully processed magnetic 
material in strip form introduces stresses that have 
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Core of 4-Mil Armco Tran-Cor T-O 
60 cps, 25 C 


Original core 


OD/ID= 2.00 

Bu=—16.7 kga 
(NI) w= 3 amp-turns/cm 
(NI) c=0.48 amp-turns/cm 





Center turns removed 


OD/ID=— 1.23 

By=17.3 kga 
(NI) w= 3 amp-turns/cm 
(NI)c=0.49 amp-turns/cm 





FIG. 5—Loops showing the effect of unfavorable dimensional (OD/ID) ratio on the flux- 
current relationship in a toroidal core made from highly oriented 3 per cent Si-Fe alloy. 


highly destructive effects on the permeability and 
losses. The smaller the radius of bending, the greater 
the damage. A carefully controlled stress-relieving 
anneal after fabrication is imperative. 

Photograph A of Fig. 4 shows the loop at 400 cycles 
for a toroidal core of 4-mil highly oriented 3 per cent 
silicon-iron alloy, tested after fabrication but before 
the recommended stress-relieving anneal. Note that the 
induction is only 12 kilogausses for an excitation of 
10 amp-turns per cm of magnetic path length. After an 
anneal at a lower temperature than required for com- 
plete stress relief, the magnetic properties of the core 
are markedly improved as shown at B, where an in- 
duction of 15 kilogausses is reached for only 1.5 amp- 
turns per cm. When stress-relieved at the proper 
temperature, as at C, an induction of 16.8 kilogausses 
is reached with 1.15 amp-turns per cm. The loop at D 
is for the same sample as C but with an excitation 
of 8.0 amp-turns per cm. The tip of the loop is far 
off scale in order that the details of the waist of the 
loop can be shown more accurately for comparison 
with C. 

Annealing at moderate temperatures will result in 
uniformly consistent relief of stresses when made in 
accordance with the proper practice for the grade of 
material being used. After annealing care must be 
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taken to avoid introducing new stresses of appreciable 
magnitude in subsequent operations such as cutting, 
bonding, clamping, or tight winding of copper turns in 
direct contact with the core. 

Another factor likely to be given far too little atten- 
tion in the design of cores is the influence of the 
shape of the core on the properties it displays. Con- 
sideration should always be given to the ratio of the 
maximum to minimum lengths of the magnetic path. 
In circular or toroidal cores this is the same as the 
ratio of outside to inside diameters. In Fig. 5 the core 
on the left has an OD/ID ratio of 2.0, and for a 
given current at low frequencies the magnetizing force 
will tend to be twice as high for the inside periphery 
as for the outside. Consequently the non-uniformity 
of induction from inside to outside will be consider- 
able. 

Such non-uniformity of flux has rather conspicuous 
effects with materials having very rectangular flux- 
current loops. Since the inside has a greater magnetiz- 
ing force for a given current it will go through flux 
zero earlier in the cycle than the outside layers, which 
will later go through flux zero at a higher value of 
current. This results in the major overall flux change 
(represented by the vertical part of the loop) taking 
place over a wider range of current change than for 
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a smaller OD/ID ratio. Thus the flux change will be 
more gradual and the loop will appear to be sheared 
over with respect to the loop expected from true ma- 
terial characteristics. When this same core had the 
center material removed to give an OD/ID ratio of 
1.23, right in Fig. 5, the loop was more normal in shape. 

While Fig. 5 illustrates the undesirability of a high 
OD/ID ratio from the standpoint of rectangularity, it 
does not direct attention to some other interesting 
related effects. The fact that the inside wraps of strip 
in a toroidal core go through flux zero at smaller 
values of current than the outside has more serious 
effects than merely shearing the loop. Fig. 6 better in- 
dicates what happens in a thick core. Two cores were 
prepared from the same length of strip so that one 
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Composite core 


Inside core 


Outside core 


Flux vs time 


40) cps, 25 C 


FIG. 6—Loops and oscillograms observed dur- 
ing the testing of a composite core arranged to 
illustrate the nature of flux density and wave- 
form variations in cores having large OD/ID 
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could be nested inside the other with a small annular 
space between for windings. This composite core was 
equivalent to a core having an OD/ID ratio of 2.0 
with a small portion of the mid-thickness removed to 
provide for separate secondary windings placed 
around each core. A common magnetizing winding 
and another secondary winding encompassed both 
cores. With the common winding connected to a source 
of sinusoidal voltage at 400 cycles, the composite flux 
was nearly sinusoidal, and the composite flux-current 
loop similar in shape to that of Fig. 5, except that it 
is somewhat more distorted as a result of the discon- 
tinuity where material is missing at mid-thickness. 

In Fig. 6 where the waveform conditions for the 

(Continued on page 274) 





Induced voltage vs time Flux vs exciting current 


Nested toroidal cores of Armco 4-mil Tran-Cor T-O 


Having a common exciting winding and separate secondary windings 
Inside core, ID—=1 in., OD—13s in. 


Outside core, ID=15% in., OD= in. 


ratios. The horizontal (ampere-turns per cm) 
seales for the loops, and the vertical (flux 
density) scales for the loops and flux-time 
oscillograms are the same in all pictures. 








Meehanization 
of wiring 


key to automatic assembly 


Insulated wires that must be cut, stripped and 


soldered are a barrier to automatic assembly for many 


electrical and electronic assemblies. Here are initial 


accomplishments of Motorola’s program directed 
I prog 


at mechanization of point-to-point wiring. 


Elmer W avering, vice president in charge of engineering. 


Radio and Television Division, Motorola, Inc. 


POINT-TO-POINT wiring practices have not changed 
much in 50 years. Electrical paths between com- 
ponents are still formed by lengths of copper wire 
with joints held together by solder. Lead lengths vary. 
Insulation is required which involves stripping opera- 
tions that are a curse on the industry. Manual loca- 
tion of leads in a complex or compact assembly in- 
volves human errors that may be very expensive to 
correct. Soldering is an operation requiring skill and 
care—again subject to human errors. Solder joints lack 
mechanical strength; a mechanical joint is required 
first to make both hands free for soldering. In “hand- 
made” wiring the testing required to eliminate human 
errors become a major cost element. In very few in- 
stances can point-to-point wiring be “manufactured” 
or made by automatic repetitive methods. 
Mechanized assembly of an electrical product—such 
as a radio set—therefore requires a method of making 
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electrical connections that eliminates wires, avoids 
skilled hand labor, and prevents errors arising from 
human factors. A six-year research project aimed at 
a practical production method of eliminating wire con- 
nections resulted in the development at Motorola of 
the “Pla-cir” system of machine-made wiring, Fig. 1. 
This accomplishment now opens the way to electrical 
and electronic equipment designed for mechanized 
assembly; it makes the automatic factory a possibility 
for electronic devices. 

This problem of machine-made wiring has received 
considerable attention during recent years.* A variety 
of methods have been experimentally developed and 
were critically examined in connection with our proj- 
ect. One common limitation in many of them was cost. 
Some developments that have contributed to present 


* For an annotated list of earlier articles on printed circuits appearing in ELecrricatr 
MANUFACTURING, see bibliography in the December 1952 issue, page 260; also, ab- 
stracts for eight of these articles appear at the end of this article. 
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FIG. 1—Above, a small Motorola radio set converted to the \ 


“Pla-cir” system of mechanized wiring; speaker and controls are 
unchanged. A conventional wired circuit, left below, is 

a helpful step in developing the most effective layout 

for leads and components in the completed chassis, right. 


knowledge were concerned with military equipment 
where some special factor such as miniaturization, 
shock or heat was more important than cost. 
In detail, a system of mechanized wiring had to 
solve the following problems to be successful: 
1. A completed chassis ready to receive components 
must be produced by a machine. 


Lo 


. Both sides of an insulating chassis plate must be 
available for conducting paths. 


ww 


Process must produce interconnections between 
two sides of chassis. 
4. Chassis design must accept components that are 
mechanically assembled. 
5. All solder joints required must be adaptable to 
automatic soldering. 
During the early development some other detail 
requirements were set up for a successful system. For 
example, there should be no restriction on configura- 
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tion; tolerances should be close—within a few thou- 
sandths; system must be flexible as to size and shape 
of part; conducting paths must be thick enough to 
supply desired current-carrying sections without ex- 
cessive width; conductors must adhere under extremes 
of temperature and humidity. 

In the research program aimed at a system meeting 
these requirements, a plated circuit system was de- 
veloped in which the key problems surmounted were: 

1. Securing required adhesion where wanted be- 

tween conductive pattern and plate. 

2. Method for plating an eyelet to make an elec- 
trical connection through the insulating plate. 
Provisions for unplated (non-conducting) holes in 
plate. 


ww 


Details of the process used cannot be fully disclosed, 
but basically the method employs a 14,4 in. phenolic 
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FIG. 2—Steps in the “Pla-cir”’ process 
of mechanized wiring (Follow arrows) 


laminate sheet which is first printed with a resist 
where conductors are not wanted, and then plated all 
over with copper. Where not masked the conductor 
adheres; where masked, the conductor is readily re- 
moved leaving the desired conductive pattern extend- 
ing through exposed holes and over unmasked edges. 
The process can be adapted to automatic production 
as shown by the accompanying series of illustrations. 
Holes as small as 0.030 in. diam in 4, in. sheet are 
readily plated through, once the hole is metallized. 
Copper plating is about 1.5 mils thick, and may be 
covered with silver if wanted. 

Masters are produced enlarged and reduced photo- 
graphically; printing may be by photo offset or silk 
screen process, and detail is reproduced with sufficient 
accuracy that good copies of 120-screen engravings 
have been made. 

Unplated holes are readily produced by reinserting 
scrap in pierced holes in the phenolic plate; after the 
conductive pattern is formed, the scrap is pushed out. 
The same process of reinsertion also aids in multiple 
processing of small or irregular parts. For example, a 
standard size of phenolic plate 6 in. square has been 
designed to carry a number of individual parts in 
multiple or in sets. After the conductive pattern is 
completed the individual parts are then pushed out 
of the plate, thus avoiding a great deal of handling. 


Once the enlarged master is correctly made, the 
process thus automatically produces a wired chassis, 
Fig. 3, with conductors on both sides interconnected 
where desired. A single testing operation can be ap- 
plied to check continuity. Components may be hopper 
fed for positioning over the plate and mechanically 
inserted; machine soldering may then be used for 
connections requiring solder. Contacts for tube pins 
may be inserted into plated eyelets to form integral 
sockets requiring no solder connections. Male or 
female plug connections may be formed integral with 
the chassis. 

The “Pla-cir” process has some limitations and its 
use requires different thinking in component layout 
and circuit design. At present only flat surfaces can 
be accommodated, and the maximum size of a chassis 
unit is 6 in. square. Maximum size of chassis blank is 
6 x 24 in. (4 chassis plates) for the present equipment, 
and all parts must be carried through the process in 
standard blanks of that size. 

An accurate’ punching material is required that is 
flat and dimensionally stable. Punching dies and stock 
are electrically heated to improve punching charac- 
teristics. Also, the surface must provide good adhesion. 
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Standard 6 x 24 in. plates of 14 in. phenolic 
laminate sheet are hot punched with register notches, 
and started in the machine at this point. 





Matching ends of sheets are crossed and sheets are 
pushed through a surface processing operation. 
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Sheets are intermittently fed into the printer. 
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FIG. 3—Typical parts produced by the “Pla-cir’”’ 
process. Areas without conductor are printed with 
a resist which prevents adherence when the entire 
sheet is metallized and plated. Holes are metal- 
lized through to form plated eyelets. 





Brushing operation removes 
where resist was applied. 
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Sheets then go into plating process to receive 
a 1.5-mil copper coating. 





Resist (light area) is applied by silk screen proc- 
ess where conductive material is not wanted. 
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Some new thinking 


is involved in developing a 
chassis to use the “Pla-cir” system of mechanized wir- 
ing. The circuit on each side must be confined to a 
single plane with no crossovers. The first step is to 
layout the wiring paths, carrying the circuit through 
plated eyelets to the other side where necessary to 
avoid crossovers. Critical leads must be separated 
where coupling might occur between closely parallel 
paths. Plated eyelets are added where electrical or 
mechanical connections are needed for components, or 
to aid in holding down long leads. 

Location of components is a more important factor 
than in ordinary wiring in order to eliminate cross- 
over. New problems in mounting components are also 
faced in circuit layout; it is usually an advantage for 
component terminals to be mounting lugs as well. 

Solder joints must be located to be accessible to 
mechanized soldering tools. Thermal conductivity of 
all the leads connecting to a soldered point must be 
adjusted until approximately the same to avoid un- 
equal temperature rise during soldering. 

With these added restrictions in wiring layout, some 
new thinking is essential; but the advantages gained 
by mechanized wiring are important: 

1. Wiring costs are substantially reduced. 

2. There can be no errors in wiring once the master 
is correctly made. 

Circuit changes are quickly introduced without 

excessive cost by changing the master. 

4. Components can be hopper fed for assembly to 
chassis. 


Ww 


5. Mechanized soldermg operations reduce costs 

and eliminate human element as a quality factor. 
6. Maintenance or servicing is simplified; with wir- 
ing out in the open, simple tests on chassis sub- 
units locate trouble spots; low cost makes com- 
plete subunit replacement economical. 


The component problem is a major one limiting the 
effective application of mechanized wiring. Separate 
mechanical elements for mounting and electrical con- 
nection have been the general rule in the past; for 
mechanized assembly they must be combined. Closer 
mechanical tolerances are needed along with industry 
standards on mounting dimensions so parts from dif- 
ferent suppliers will be interchangeable. 

In electrolytic capacitors, for example, the pigtail 


(Continued on page 292) 
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Safe minimum distances for 


Electrical creepage 
and clearance 


Established values are no longer applicable to present design needs. 


A thorough investigation by the Material Laboratory, New York Naval 


Shipyard, based on various operating and design conditions, also 


on various materials, has come up with recommended values 


that may effect savings in space and weight. 


EXISTING creepage and clearance distances (see Table 
I for definitions) on electrical equipment for shipboard 
use were established a number of years ago by repre- 
sentatives of leading electrical equipment manufac- 
turers and of the Bureau of Ships. These values were 
apparently based on a mean of values commonly used 
rather than upon a scientific basis. In certain instances, 
the values now in use are larger than needed and 
considerable savings in equipment space and weight 
may be made if the safe minimum distances are prop- 
erly established. 

In view of the improvements in insulating materials 
and manufacturing techniques and increases in tech- 
nical knowledge it was decided to thoroughly study 
the subject, both experimentally and_ theoretically, 
and establish minimum creepage and clearance dis- 
tances for various conditions of shipboard installations. 
Full consideration was given to degree of enclosures, 
operating conditions, insulating materials, service volt- 
ages, d-c and a-c power and current, including higher 
power frequencies up to 1000 cps. 

The old creepage and clearance values as compared 


to those recommended as a result of this investigation 
are indicated in the following values for 500-volt 
applications: 


Old Value,in. New Value, in. 
Open — Creepage 1-1% M% 
Clearance 5g—3% Vy 
Closed—Creepage 34—Vg My 
Clearance 3g—lo Vg 


The study was conducted along the following lines: 
An investigation of terminal strips as presently avail- 
able was made. This led to a further investigation of 
size and shape of barriers on terminal strips and of 
the effect of various ambient conditions. As a result 
it was decided that contamination should be investi- 
gated and a study of shipboard contamination con- 
ducted. The effects of different materials, frequency 
and impulse voltages were also included. It is obvious 
that much of the results will apply to industrial en- 
vironments also. 

To determine all the relevant factors, seventeen dif- 
ferent commercial and Navy-type terminal strips were 
evaluated. Lead wires were attached in accord with 





Acknowledgement: The problem 


covered by this review was assigned to 


tory by J. Hershkowitz under the direction 


kins University and his staff for assistance 





the Material Laboratory by the Bureau of 
Ships, assistance and guidance was pro- 
vided by H. D. Anslow of the Bureau. The 
studies, evaluations and development of 
techniques were carried out at the labora- 


78 


of R. R. Winans who prepared this report 
for publication. 

Thanks are due to K. N. Mathes of the 
General Electric Company and his staff 
for their assistance in the work at impulse 


voltage and Ralph K. Witt of Johns Hop- 


in conducting measurements at 4.2 mc/sec. 

Opinions or assertions contained herein 
are those of the authors and are not to be 
construed as _ reflecting the views of the 
Navy Department or the Naval Service at 
large. 


ELECTRICAL MANUFACTURING 





Typical arrangement for electrical 


creepage and clearance spacings. 


standard practice. Measurements were made of re- 
sistance and breakdown voltage between terminals 
and to mounting screws. Resistance measurements 
were made with a General Radio Type 544BS3 Meg- 
ohm Bridge. Breakdown voltage measurements were 
made either with a 2-kva, 30-kv or a 5-kva, 50-kv trans- 
former, using for each a 500 volt/sec rate of voltage 
increase. These tests were conducted in such a se- 
quence as to determine the effect of the following 
conditions on the values obtained: As is; 100 per cent 
RH plus dew; 16 hr desiccation over calcium chlo- 
ride; spraying with a carbon black contaminant; 20 
hr of 20-per cent salt spray followed by 4 hr drying. 

The resulting numerical data are not presented 
here since they were not used in formulating the 
final creepage and clearance spacings. It was con- 
cluded that barrier designs are often ineffective. The 
barriers on some of the terminal strips were so low as 
to be of no value with respect to breakdown voltage 
because after leads were attached, the distance of 
closest approach, between nuts, was above the barrier. 
On others the barriers were not extended to provide 
adequate protection at the sides. It was evident that 
an additional study of barriers was necessary in order 
to determine: (1) Effect of barrier shape and size; 
(2) effect of metallic portions (studs, inserts, wire) 
with respect to their location, size and shape; (3) ef- 
fect of spacings between terminals for a standard de- 
sign embodying the best features of (1) and (2); and 
(4) effect of insulating material on the first three. 


Barrier Study 


For this study, two sets of terminal strips were 
machined from ordinary paper-base laminated phe- 
nolic sheet. The first set was constructed with all rec- 
tangular shaped barriers; the second contained bar- 
riers with round, triangular and flat tops. All strips 
were cut from the material in the same direction and 
received identical treatment throughout the tests. 
Every surface of the strips was machined. The vari- 
ous heights, widths and shapes of barriers were dis- 
tributed among the terminal strips in accordance with 
statistical schedules of randomization designed to 
eliminate extraneous effects and to yield the maximum 
information. Typical strips are shown in Figs. 1 and 2. 
Measurements of resistance and breakdown voltage 
were made between adjacent metallic inserts. Condi- 
tionings used for the first set of terminal strips were 
as follows: 

Condition “A”—The “as machined” state followed 
by several days in 50 per cent RH and 25 C. 

Condition “92 per cent RH, 25 C”—Samples left 
overnight in stated condition and then tested in it. 

“Recovery —Samples measured 5 min and again 20 
hr after removal from above. 
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Table I—Definitions of Creepage 
and Clearance Spacing 


1. The term “clearance spacing” refers to the 
closest approach of metallic parts at those points 
where air is the intervening medium. This distance 
is sometimes called the “striking distance,” “flash- 
over distance,” or “sparkover distance.” 

2. The term “creepage spacing” refers to the 
shortest distance between metallic parts along the 
surface of the insulating material with which they 
are in contact. For metallic parts mounted on a 
flat section of insulating material the creepage and 
clearance distances may be almost the same. Where 
barriers are used the creepage distance may be 
much larger than the clearance spacing. 

3. These definitions are illustrated above. In the 
case of barriers, as noted later, the barrier must be 
sufficiently thick to prevent breakdown through 
the insulating materials. In this investigation the 
clearance and creepage spacings referred to are 
always for rigid construction, that is, between 
metallic parts for which the spacing is a constant. 

4. Moving contacts and metallic parts mounted 
in the neighborhood of electric arcs (as in a circuit 
breaker) are specifically excluded. 
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FIG. 1—Terminal strip with rectangular barriers. 


FIG. 2—Variously shaped barriers. 


TABLE Il - TYPICAL RESISTANCE AND BREAKDOWN VOLTAGE DATA FOR VARIOUS SHAPED BARRIERS * 


Property and test condition 


Resistance (megohms x 10°): 
Condition “A” 
75 per cent RH 
Salt spray 
Salt spray residue 
Salt spray residue + 95% RH (megohms x1) 
Breakdown voltage (kilovolts): 
Condition “A” 
75 per cent RH 
Salt spray 
Salt spray residue 
Salt spray residue 


43 
1.8 


7.0 
6.7 
6.8 
72 


Property and 
cross section 
of barrier 


Resistance: 


Rectangular | 
Circular 
Triangular 

Breakdown voltage: 

Rectangular 
Circular 
Triangular 


39 
1.1 


5.7 
6.4 
2:9 
6.4 


! | 
of a total of 36 breakdowns, 17 broke through 


Average for each shape for all conditions“ 
Height and width of barriers (in.) 
%e-0 | ta‘ 


Height and width of barriers (in.) “ 


4.1 
the barrier due to deterioration of the material. 


Sum of values 
in each row 


4 The outermost 1/ in. of the barrier was machined to one of three cross sections: rectangular, triangular or circular 

> The values presented under this heading are the averages of six values, two for each shape 
Height and width values of barriers are the distance they extend beyond the stock in the upward and sideward directions respectively. The thickness of all barriers was 1/ in. 
These values have no physical significance other than that a comparison between them enables one to judge the effect of shape 


The second set of terminal strips was subjected to 
the following conditions. 

Condition “A”—As above. 

Condition “75 per cent RH, 25 C”—Samples left 
overnight in condition and then tested in it. 

Condition “Salt Spray’—Samples were tested at 25 C 
in an ambient of vapor produced from a 4-per cent 
concentration salt solution. This was achieved in a 
special cabinet with two compartments, a mixing 
chamber and a test chamber, separated by a double 
thickness of fine copper mesh screening. A standard 
salt-spray nozzle was used with an air pressure of 15 
to 25 psi to convert the liquid to a fine spray in the 
mixing chamber. This then diffused through the cop- 
per screen into the testing chamber. Samples were 
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placed in the chamber at least 15 min before per- 
forming any test. 

Condition “Salt Spray Residue’—Samples were al- 
lowed to dry in an ambient of 50 per cent RH, 25 C 
after removal from the salt-spray chamber and then 
tested. 

Condition “Salt Spray Residue Plus 95 per cent 
RH”’—Samples with the salt-spray residue on them 
were placed in a 95 per cent RH 25 C ambient over- 
night and then tested in it the next day. 

Typical data for the various shaped barriers are 
shown on Table II. These data were analyzed statis- 
tically and the conclusions may be summarized as 
follows: 

a. If barriers are to be used to raise the permissible 
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FIG. 3—Top view of typical test specimen is shown left; 
bottom view below. Specimen is 4x 4 in. x % im. 
thick. Two sets of lugs, each 1/16 in. thick, 1/4 in. 
wide and 34 in. long, with corners rounded off are 
mounted on it. A brass machine screw passes from the 
reverse side through a clearance hole in the sample and 
a threaded hole in the center of the lug. A copper lead 
A is soldered to the protruding tip of the screw. Head of 
each machine screw is covered with beeswax. Spacing 
between successive lugs increases as follows: 1/32 in., 
1/16 in., 1/8 in., 1/4 in., 1/2 in., 3/4 in. A specimen 
14 in. thick and 4 in. long cut from a sheet 1% in. 
thick is used for glass-base melamine parallel to 
: laminations. One set of lugs is mounted so that 
measurements would be made across the laminations. 
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where the barriers were small and only the outer % in. 
shaped, has no significant effect. 

f. The breakdown voltage is greatest for full height 
and width barriers and decreases as these are de- 
creased. 

g. In the salt-spray condition the resistance de- 
creased as the height and width of the barriers were 
decreased. In the other conditions no such effect was 
observed. 

h. Conditions “A” (50 per cent RH) and 75 per cent 
RH gave no significant difference in either resistance 
or breakdown voltage values. 

i. The order of increasing severity of the condition- 
ings was: “A” and 75 per cent RH; salt-spray residue; 
92 per cent RH; salt spray; salt-spray residue plus 
95 per cent RH. 

j. If (a) above is taken care of, the voltage break- 
downs are flashovers in air, except that when the sur- 
face of the insulating material has a conducting (con- 
taminant or moisture) coating the breakdown may take 


place in the form of a complete or partial surface 
tracking. 


Shipboard Contamination 


Notes were made as to type, ambient location and 
degree of enclosure of each unit of equipment (both 
in surface vessels and submarines) from which con- 
tamination samples were taken. These samples were 
analyzed to determine physical factors such as total 
weight, apparent volume and density, color, form and 
apparent percentage by volume of fibrous and fine 
components. The chemical composition of contami- 
nants was determined. Inquiries and inspections in 
relation to fungus growth were also made. 

The following conclusions were drawn: 

a. In all cases where the equipment was enclosed 





voltage between terminals, the dielectric strength and 
homogeneity of the insulating material cannot be neg- 
lected. The thickness of the barrier must be adequate 
to prevent breakdown through the material. 

b. Barrier dimensions, as regards flashover, must be 
measured between the closest approach of the metallic 
portions. 


c. The useful height of barrier is limited by the point 
at which flashover occurs between leads (unless leads 
and lugs are insulated) or by the width of side barriers. 

d. The useful width of the side barriers depends on 
the height of the top barriers and also on the shape 
and size of the metallic portions mounted on each side 
of the barrier. 


e. The shape of the barriers, for this experiment 
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in a sealed box, that is, one with a rubber gasket seal 
with no provision for breathing, there was no visible 
contamination inside except occasionally a very thin 
uniform layer of very fine dust. This condition was 
independent of the ambient location of the unit of 
equipment. 

b. For equipment having breathing holes, the 
amount of contaminating material within was a func- 
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tion of the size of breathing holes and the nature of 
the ambient location. 

c. Contaminating material settled downward on the 
horizontal surfaces. Vertical surfaces were almost al- 
ways free of contamination or had only a very thin 
layer of fine dust. Horizontal surfaces such as the 
“underside” of a chassis were essentially free of con- 
tamination. 

d. Fungus growth was an infrequent occurrence. 
However, when it appeared it was a recognized ship- 
board problem. Fungus growth was generally pre- 
vented by operating the equipment at regular inter- 
vals. Even when it did appear, there was no definite 
evidence that it made the equipment inoperative. 

\ technique was developed to deposit a layer of 
synthetic contaminant on the surface of a specimen, 
which was essentially of the same character as that 
found on board ship. This was checked by visual and 
microscopic examination and chemical analysis of the 
synthetic contaminant. 


Spacing Studies 


This phase of the investigation was to evaluate the 
resistance and breakdown voltage between metallic 
terminals mounted on electrical insulation as a func- 
tion of the spacing between these terminals. The 
effect of surface contamination; various ambients;: 
power, radio-frequency and impulse voltages in rela- 
tion to the above were evaluated. 

The following 14 materials were used to provide 
specimens for measurements made with no surface 
contaminant. The first five were also used for tests 
that required surface-contaminated specimens. (Fig. 3 
illustrates a typical test specimen.) 

PBE—paper-base phenolic laminate 

FBG—fabric-base phenolic laminate 

GBE~glass-base phenolic laminate 


G\MG~—glass-base melamine laminate 

GSG~glass-base silicone laminate (fine weave) 

GSGA~glass-base silicone laminate (coarse weave) 

POL —polystyrene 

CAB —cellulose acetate butyrate 

TEF—Teflon 

\MYC—Mycalex 

GMG-PV—GMG with surface covered by phenolic 
varnish 

GMG-SV—GMG with surface covered by silicone 
varnish 

GMG-S—GMG with surface silicone treated 

GMG-PAR—GMG parallel to laminations 


Resistance measurements were made in the stated 
condition with a General Radio 544B Megohm Bridge, 
for values greater than 0.09 megohm; and with a 
Western 785 Analyzer, for resistances below this 
value. The voltage breakdown tests at 60 cps were 
made with a 50-kv, 5-kva transformer. The rate of 
voltage rise was 500 volts/sec. Voltage breakdown 
measurements were made at 4.2 mc using equipment 
at the Johns Hopkins University Laboratory. Voltage 
breakdown measurements were made with impulse 
voltages using equipment assembled at General Elec- 
tric Company, Schenectady, N. Y., for this purpose. 
The output of the G-E 60-cps dielectric test set was 
rectified and used to charge a capacitor. The capacitor 
voltage was slowly raised as the a-c voltage was in- 
creased. A sphere gap whose spacing was continu- 
ously varied from 1 in. to “almost touching” was placed 
in series with the specimen spacing under test. When 
the capacitor voltage became sufficient to break down 
the specimen spacing, it would first break down the 
sphere gap as the spheres approached each other. This 
produced a sharp wave front, that is, an impulse volt- 
age. Measurement of the voltage peak was made at 


TABLE Ill - AVERAGE RESISTANCE AND VOLTAGE BREAKDOWN MEASUREMENTS 
ON 14 BARRIER MATERIALS FREE OF SURFACE CONTAMINANTS 


Spacing (in.) 





Condition “A” 
Average 
Lowest 

Condition 96 to 100 per cent RH + dew 
Average 
Lowest 

Recovery 48 hr at 50 per cent RH 
Average 
Lowest 





Spacing (in.) 


Resistance (megohms) 
T 


Ve 





310° 
«10% 


10 
0.1 


<10° 310° 
1 


x 10° x10 


60-cycle breakdown voltage (kilovolts) 


% 





Condition “A” 
Average 
Lowest 
Condition 96 to 100 per cent RH+dew 
Average 
Lowest 


7.0 


2.0 
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FIG. 4—Average and lowest values for breakdown voltages 
vs spacings based on tests on five materials, with and with- 
out contaminant. Laminate materials tested were glass-base 


the capacitor, using a microammeter and series resis- 
tor to ground. The rate of voltage rise was 1600 vpm. 
The spheres approached each other once every 15 sec. 

Evaluations on specimens free of surface contami- 
nants were carried out for Condition “A,” Condition 
96 to 100 per cent RH plus dew, and recovery from 
this list. The high humidity tests were made in the 
humidity chamber. The humidity fluctuated from 96 
to 100 per cent RH with condensation. Tests were 
made in the chamber after the samples had been in 
this humidity condition over night (about 20 hr). 
Resistance measurements were also made 48 hr after 
the samples had been removed from this latter con- 
dition to 50 per cent RH, 25 C (recovery). These 
measurements were carried out at 60 cps only. 

For the materials tested with contaminants (PBE, 
FBG, GBE, GMG and GSG as already listed), 0.025 
gm of contaminant was finally adopted as a standard 
for these reasons: (1) the appearance was similar to 
that seen on shipboard, and (2) the amount of salt 
in the contaminant was of the same order as that used 
by Naval Research Laboratory in a study of surface 
contamination. 

The same five materials were used for measurements 
carried out at 60 cps in an Aminco Climatizer; also 
at 4.2 me, and for impulse voltages, in a large glass 
jar which was sealed by a polystyrene plate across the 
top. To obtain 100 per cent RH plus dew for these 
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phenolic, paper-base phenolic, fabric-base phenolic, glass- 
base melamine, glass-base silicone (fine (See 
Table IV for definitions of Set A, B, and C.) 


weave). 


latter measurements a small amount of water was put 
in the bottom of a jar placed on top of an electric 
hot plate and heated until moisture condensed on the 
glass sides. This condensation was maintained for 
5 min prior to measurement. Each specimen was sus- 
pended by its leads from terminals mounted on the 
polystyrene plate. This arrangement was used because 
of the requirement of portability imposed by making 
these evaluations at other laboratories. Measurements 
were made on specimens of these five materials with 
and without contaminant on the surface, and in both 
Condition “A” and 100 per cent RH plus dew. 

Resistance measurements and voltage breakdown 
values obtained on the 14 materials with no contami- 
nant on the surface showed that the type of material 
had little effect on the values obtained, except for 
glass-melamine laminate, parallel to laminations 
(GMG-PAR). All data were averaged and are sum- 
marized in Table III. The conclusions may be sum- 
marized as follows: 

a. Resistance values in Condition “A” are fully ade- 
quate for all ordinary applications for all 14 materials. 

b. Condition 96 to 100 per cent RH plus dew pro- 
duces a wide spread between the resistance values for 
the various materials. The GMG-PAR values are low- 
est. There is also a variation of values with spacing 
between lugs, with the strongest effect at the smallest 


(Continued on page 278) 
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TODAY’S DESIGN 






















FIG 3. Drying system eliminates vents to 
outside and washes lint down the drain. 
Heated air enters tub through front 
opening, leaves through a sump, drops 
moisture when cooled in contact with 

wet inside wall of condenser. 


FIG L. Saving in floor space, 
lower cost and no handling of 

wet clothes into dryer were 
obvious advantages gained by 
Bendix Home Appliance engineers 
in combining washing and drying 
functions in one automatic cycle. 
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A—Washer timer control 


-D—Blower motor for dryer 





FIG 2. Key to successful combination 
of washing and drying in one tub was the 
development of a recirculating system 
for moisture removal, first tried in 

this experimental set up. 


B—Water temperature selector 
C—Drying time adjustment 


E—Heater raises air temperature 20 F 
F—Auxiliary immersion water heater 
energized only during wash cycle 
G—Moist air manifold from tub 
H—Drain pump operates 
during drying cycle 
I—Drain outlet 
jJ—Cooling section of condenser 
K—Water shut-off valves 
L—wWater mixing valve 
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Washer and Dryer 


ombination 


Bendix’ new development—a single-unit 
washer and dryer—carries an 8-lb load of 
clothes automatically through adjustable 


washing and drying cycles. 





J. Paul Jones, Director of Engineering, Bendix Home Appliances 


PLacep on the market after six years develop- 
ment, the new Bendix Duomatic washer-dryer, 
Fig. 1, automatically performs both functions in 
the same tub, with performance of each function 
equal to present standards for single-purpose 
machines. Original requirements for the new 
machine, as set up in 1946, called for as com- 
pletely automatic a cycle as possible—preferably 
just one button to start the cycle. Existing de- 
signs for tub and cylinder were to be used if 
possible, with appearance matching the other 
models in the line. Improvements made in regu- 
lar models during the development of the washer- 
dryer also had to be included in the new design— 
such as change to a three-piece welded cabinet 
replacing the angle-iron frame and panel con- 
struction, and a spring suspension for the tub 
to eliminate bolting the washer to the floor. The 
selective use of an auxiliary heater to raise wash 
water temperature was another feature added. 

Size limitations set at the beginning were to 
permit passage of the machine through a 28-in. 
doorway. A top at standard height was also 
wanted. Mounting flush against the wall was 
required and existing tools for the top panel were 
to be used if possible. 

First problem faced was to select the best 
method of drying. Conduction was eliminated 
early because of the difficulty in getting heat into 
the rotating tub in the presence of water condi- 
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tions associated with washing. Radiation proved 
costly and difficult to protect from water, and 
moisture disposal was also a problem. Convec- 
tion methods used in the separate dryer in the 
line required an air exhaust system and lint traps 
that had to be cleaned regularly. But a closed 
drying system with recirculated air offered a pos- 
sibility since tap water was already available for 
cooling and a drain pump was required for the 
washer. Early experiments proved the practica- 
bility of this method of moisture removal, and 
offered several other advantages as well—for ex- 
ample, automatic disposal of lint and elimination 
of an exhaust duct. 

In the first experimental units built to try out 
the closed system, Fig. 2, a blower delivered 
heated air into the tub through the front opening; 
after passing through the clothes and picking up 
moisture the air was drawn from below the tub 
and through an open-type condenser where it 
was cooled by tap water; moisture and lint were 
washed down the drain by the flow of condensate 
and cooling water. This system worked so well 
that it was adopted as a basic element in the new 
machine. 

As shown in the diagram, Fig. 3, the system 
is simple, practical, compact and low in cost. 
Thorough exploration of the effects of amount 
of cooling water, rate of air flow, heater power, 
and size of cooling area led to the adoption of the 








following design constants as providing the fast- 
est drying with minimum space and cost, and 
lowest use of power and cooling water: 4-in. 
diameter condenser, 0.5 gpm cooling water; 
109 cfm air delivery; 4000-watt heater. 

High air flow with low heat input was selected 
as giving the lowest operating cost and at the 
same time keeping air temperature low enough 
to be safe for all types of fabrics. This eliminated 
one control formerly used to select thermostat 
setting for the type of clothes being dried. Low 
heat input also simplified the problem of heat 
insulation. To save space it was desirable to 
place the air heater just under the top panel at 
the left side of the tub; a 1-in. blanket of glass 
fiber insulation was found sufficient to keep top 
panel temperature within safe limits. Proper 
balance between heat input and airflow elimi- 
nates need for insulation elsewhere. 

Cooling is accomplished by pulling the air up 
through an open-type condenser, Fig. 4, at the 
rear of the tub. Near the top of the condenser a 
jet of water is directed tangentially against the 
inside wall; cool water flows around and down 
the inside surface, cooling the high velocity air 
and causing moisture to condense. Condensate 
and cooling water flow into a sump where the 
pump delivers it to the drain. Lint drawn from 
the clothes is carried along with the water and 
flushed out. 

Heater is a sealed unit formed to well fill the 
constricted heating passage; an input of 4000 
watts raises the temperature about 20 F. The 
blower delivers 109 cfm and provides the pres- 
sure head needed to force heated air through the 
mass of wet clothes. A separate motor drive for 
the blower was dictated by economy and re- 
liability; the optimum location was between the 
condenser and heater which would have required 
an involved drive system to take power from the 
main motor. Blower motor is 146 hp 3000 rpm 
with a cooling fan on the outer shaft extension. 
and located away from a wet area. 


With the drying method developed, attention 
was directed to the design. The first approach 
was to use the existing tub—one of the original 
requirements—but the highest load capacity ob- 
tainable with normal drying time was ouly 6 Ib 
of clothes. The tub was well designed for its 
washing function but the drying operation im- 
posed other requirements in shape and size. It 
became necessary therefore to design a tub of 
larger diameter to get desired dryer performance. 

A cylinder diameter of 25 in. (3 in. larger than 
used on the washer) was found to give desired 
drying for an 8 lb load—a one-third increase in 
capacity. The former tub was a one-piece deep 
drawn shell; the new larger tub was made in 
three pieces for lower overall cost. The cylin- 
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B 2. Three-speed transmission provides a tub 
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of 250 rpm for initial spin dry, and high speed 
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drical section is perforated, flanged and formed 
with baffles shaped to give the most effective 
combination of washing and drying action. Front 
and back plates are then welded on and the 
vitreous enamel finish applied. The back plate 
is shaped to give a scrubbing action in washing. 

Tests on experimental models indicated that 
more effective water removal was needed in the 
spinning operations to reduce the final drying 
time. This was finally obtained by means of a 
three-speed transmission of a new design, Fig. 5. 
The friction clutch used in the former two-speed 
transmission was replaced by two over-running 
clutches each consisting of a wrap-around spring. 
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FIG 4. Top view A of 


recirculating dryer 


which is mounted 
integral with the 
spring-suspended tub. 
Condenser B is a 
straight section of 

pipe with a small 
stream of tap water 
directed to sweep the 
inside surface as shown 
in the section view C. 
Air heater D is 
mounted in the b’ower 
blast; heater passage 
is insulated to keep 
temperature of top 
panel within comfort- 
able range. 
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When held in disengaged position by a solenoid, 
each clutch permits the drive to go through at 
lower speed; when the solenoid is activated the 
wrap-around spring sends the drive through 
gears giving an increased speed. Two higher- 
speed ratios are thus provided, 250 rpm for 
normal spin dry and 500 rpm for final water re- 
moval. Since most of the water is thrown out 
at the lower of the two speeds, motor power 
needed for the final higher speed run does not 
require any increase in rating. 

The larger tub diameter places some increase 
in load on the motor during the initial accelera- 
tion period, but it was found that the same motor 
frame size could be retained with some increase 
in starting torque. To protect the motor a cur- 


FIG 6. Early control panel below had seven controls; 
note complex outline where back splasher and top panel 
met. Final design at right has only three controls; 
timers mounted below panel and chain driven 

from control dials permit use of a 

standard top panel. 
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rent-sensitive overload element is added and 
placed behind the hinged front base panel where 
the reset button is accessible. As a safeguard 
against the possibility of starting the spin cycle 
before the water level drops below the tub, a 
pressure switch holds the solenoid switch circuit 
open. The pressure switch setting plus the ca- 
pacity of the sump takes care of the initial slug 
of water that comes off when spinning starts, but 
if the level should rise enough to contact the 
drum, the pressure switch operates to disengage 
the spin drive. 

Original requirement for a single button con- 
trol was a logical one, and while it was not met 
completely, considerable — simplification was 


achieved. The washer alone had three controls 
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timer, water temperature and water level; the 
dryer alone, two controls: drying temperature 
and drying time. In an early experimental com- 
bination washer and dryer, automatic soap in- 
jection was added to eliminate attention at the 
end of the soak period; a pair of controls ad- 
justed the amount of soap added automatically 
at the beginning of the soak cycle and at the 
start of the wash period. Later, another control 
was added to select one of three operating cycles: 
off, wash alone, wash and dry. As shown in Fig. 
6, this required a total of seven controls on the 
panel, each control seemingly essential, but coun- 
ter to the original requirement of a single push- 
button. 

First to be eliminated was the soap injection; 
the timer was designed to shut down after the 
soak period until manually started after the soap 
was added for the wash cycle. Then the water 
level control was eliminated, and the timer held 
off the line during the filling period until the 
fixed level was reached. Next control to go was 
the drying temperature; since it was possible to 
design the drying system for effective operation 
at a temperature low enough to avoid damage to 
any fabric, no adjustment was necessary. How- 
ever, a dual thermostat control was provided: one 
element operating a solenoid switch to cycle the 
heater at 150 F at the completion of the drying 
cycle, and another element set at 160 F to break 
the heater circuit if the temperature should ex- 
ceed a safe level for any reason. 

Finally, the cycle selection function was elimi- 
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FIG 7. Four stages in the development of the final design, 
all using the recirculating dryer. 4d—Starting with the 
same tub used in the washer, with separate sets of con- 
trols for washing and drying; load capacity 

as a dryer was not high enough. 

B—This mock-up was designed for a larger tub giving 
an 8-lb capacity; controls are grouped on a thickened 
back splasher; tooling costs for back splasher and top 
panel were too high. C—By letting controls and part 
of the machine bulge to the rear a standard 25-in. top 
panel could be used but the machine would not fit flush 
against the wall. Dials were reduced to four by drop- 
ping soap injector, water level and drying temperature, 
and adding a cycle selector providing an OFF position. 
*“‘Duomatic” model designation first appeared. D—-Front 
panel changed to slope to rear, above and below trim, to 
retain standard top panel and give flush mounting at 
rear. Balanced suspension added; cycle control was eliminated 
and OFF function added to water temperature selector to 
reduce number of controls to three. Section of front panel 
below door is hinged to give access to drain screen, 

water shut-off valves and reset for overload control. 





nated by adding an “off” position in the water 
temperature control. This was accomplished 
by axial movement of the control shaft, pulling 
it forward to open the 110-volt supply line to 
the control circuit. This switch is in series with 
the circuit breaker and the door switch, and 
takes power off the entire machine. 

Controls on the machine were thus reduced to 
three units: wash timer, water temperature and 
off, and drying time. Additional sections in the 
wash timer kept power off the 4000-watt immer- 


sion heater unless it was submerged, provided 
the high-speed spin dry, and initiated the drying 
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Circuit breakers 


for electronic circuits 


Four basic types of hydraulic-magnetic circuit breakers are 


described to afford protection to components 


and wiring associated with various electronic 


circuitry. Combinations add to versatility. 


Frank M. Ballou, P-E.. 


CompareED with industrial power circuits, electronic 
circuits are characterized by higher voltages, lower 
currents, shorter duration of surge currents, lesser 
magnitude of fault currents and, usually, complete in- 
ability of the electronic equipment to withstand con- 
tinued overload without severe damage. Hence it is 
readily apparent that protection of electronic circuits 
warrants much more thorough consideration than for 
industrial equipment and that the requirements of ade- 
quate protection necessitate more piccisely rated pro- 
tective means. 

Damage to electronic equipment may result from 
improper voltages or excessive current. A low voltage 
condition on rectifier tubes, for example, will cause 
rapid deterioration of the electron-emitting coating 
on the cathodes. On the other hand, excessively high 
voltages will puncture the insulation of such com- 
ponents as capacitors, transformers and choke coils. 
Abnormal currents produce excessive heating which 
is destructive to insulation and ultimately results in 
equipment burn-out. 

Customarily, a maximum variation of 10 per cent of 
normal equipment rating is permissible; in fact, the 
guarantees against failure given by many manufac- 
turers are applicable only if the equipment is operated 
on a power supply regulated within this 10 per cent 
limit. It is because operating tolerances for adequate 
protection of electronic circuits are so close, and be- 
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Heinemann Electric Company 


cause of the flexibility in circuitry required, that hy- 
draulic-magnetic circuit breakers are used so excei- 
sively in electronic equipment. They can be precisely 
rated at the proper current value. 

The working parts of a hydraulic-magnetic circuit 
breaker consist of a stationary contact with magnetic 
arc-blowout assembly, moving contact, toggle link with 
high-speed latch mechanism and either an instantane- 
ous or a time-delay overcurrent sensing element, 


Hermetically 
Sealed 

Time Delay 
Unit 


Magnetic 
Blowout 


Plate 


Blowout 
Contact 


Main Spring Movable Contact 


FIG. 1—Compact type of hydraulic magnetic 
circuit-breaker for protection of aircraft 
electronic circuits. 
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which responds only to the magnitude of the current. 
(See Fig. 1.) In time-delay circuit beakers, the time 
lag is obtained by hydraulic-magnetic means, instead 
of using thermal lags which are often inaccurate. The 
movable iron core of the actuating solenoid is con- 
tained in a hermetically sealed, non-magnetic tube 
which extends through and below the coil. Under 
overload conditions, the core is drawn into the coil 
field under the retarding action of the fluid friction of 
silicone liquid. As the core approaches the pole piece, 
the magnetic flux increases and trips the circuit 
breaker. Under short-circuit conditions, there will be 
sufficient magnetomotive force to overcome the reluc- 
tance produced by the long air gap, and tripping is 
instantaneous. By using silicone fluids of different 
viscosities, various time-current response curves can 
be obtained. A wide choice of time-delay curves is 
available to the electronic circuit designer to match 
the needs of various components. 

Of all fields of application, electronic circuits re- 
quire the most varied forms of overload coil and 
switching element connections. The four standard 
types of hydraulic-magnetic breakers are series-over- 
load-trip, shunt-trip, relay-trip and calibrating-tap 
type. 

Series-Overload Trip. This construction is employed 
for applications in which it is desired to have over- 
current sensing and circuit interruption in the circuit 
being protected. This is the conventional circuit 
breaker arrangement used as a main switch and 
short-circuit protective device for supply voltage wir- 
ing. This construction is also used for overload and 
short-circuit protection of individual components, such 
as filament and plate supply transformers, Fig. 2, 
blower motors for forced air cooling and operating 
coils of solenoids. The trip coil is in series with the 
switching element and there are two terminals per 
pole, a line terminal and a load terminal. 

Shunt Trip. This construction permits remote trip- 
ping of the circuit breaker through appropriate cir- 





To 
filaments G) 


SERIES OVERLOAD 


FIG. 2—Application of series-overload type of breaker for 
protection of filament power supply. FIG. 3—Remote trip- 
ping of magnetic circuit breaker is provided by shunt trip 
arrangement. FIG. 4—A separate control circuit is provided 
in the relay-trip construction of magnetic circuit breaker. 
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I'wo special 
Heinemann No. 201 
circuit breakers, seen 
in the lower half of the 
right-hand panels, are designed to 

protect the control sections of the 

12-volt filament battery-charging rectifiers 
used in the TD-2 uhf radio relay system developed by 
Bell Telephone Laboratories and manufactured by Western 
Electric Company. Located on the a-c input lines to the 
control equipment, the circuit breakers act as protective 


devices in case of abnormal operation of equipment. 
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FIG. 5—Use of a constant-voltage transformer to 
protect against connecting wrong voltage tap of 
equipment. Operating characteristic shown right. 


cuit-closing contacts incorporated in control or safety 
devices which may be responsive to temperature, 
pressure, air flow, or any other measurable function. 
Shunt-trip circuit breakers are designed for remote 
tripping at the rated circuit voltage, whereas relay 
trip coils (described below) are usually for operation 
at a different voltage. For shunt trip, Fig. 3, one end 
of the actuating coil is connected internally to its 
associated load terminal, the other end to a terminal 
stud. Three terminals per pole are used: line, load 
and shunt trip. 

Relay Trip. There is no electrical connection be- 
tween the coil and the switching element in the relay- 
trip construction. Each element is connected to two 
terminals, making four per pole. This design provides 
for an entirely separate control circuit through the coil 
terminals, and this circuit may be at a different volt- 
age. By designing the coil for operation on a low 
voltage, either alternating or direct, remote tripping 
may be provided for a circuit breaker controlling a 
circuit of much greater working potential or carrying 
a current of relatively large magnitude. In either case, 
economies are effected in simplification of the control 
or in the use of smaller conductors for the control 
wiring than those of the circuit being controlled. 

The circuit shown in Fig. 4 illustrates the applica- 
tion of relay-trip construction for protection of a 
rectifier power supply. The relay trip coil is connected 
in the plate return with one end of the coil grounded, 
thus limiting the potential stress between coil and 
frame to the voltage represented by the impedance 
drop of the coil. Since the coil may be insulated from 
the frame for break-down potentials greater than 
3000 volts, this arrangement is often used for high- 
voltage power supplies. 

Frequently, equipment may be designed for mul- 
tiple voltages and for operation on several different 
frequencies. Operators of such equipment are in- 
structed to make proper adjustments to match the 
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FIG. 6—Calibrating tap on shunt resistor A permits 
adjustment in the trip point. An adaptation of this _ 
construction is applied to multiple loads at B. 


characteristics of the available power supply, but 
occasionally a careless operator, for example, may 
apply 440 volts to a circuit designed for 208 volts, or 
vice versa. Under such circumstances, equipment pro- 
tection may be provided by an unusual application of 
a constant-voltage transformer in conjunction with 
other protective devices, Fig. 5. One side of the sec- 
ondary and of the primary of the constant-voltage 
transformer are connected together; the differential 
voltage taken from the other sides of both windings 
is applied to the overvoltage relay trip coil of a two- 
pole circuit breaker connected between the energy 
source and the main transformer primary. 

It should be noted from the operating character- 
istic that the differential output voltage of the con- 
stant-voltage transformer is fairly uniform when the 
primary input voltage is within the range of 90 to 
110 per cent of normal rating, but it rises sharply 
outside this range. The relay trip coil of the circuit 
breaker may be continuously energized at a voltage of 
one-half of its tripping point without overheating, 
and it will produce rapid tripping upon rise of the 
differential voltage. 

Calibrating Tap Construction. This is similar to the 
series overload type, except that an additional ter- 
minal is provided. The terminal is electrically con- 
nected to the common point of the switching element 
and the overload coil, Fig. 6. Such a construction per- 
mits shunting the coil with a fixed or variable re- 
sistor in order to by-pass a portion of the current. In 
this way, the trip point can be raised, or two loads 
from the same power source may be controlled by a 
circuit breaker responsive only to overcurrent in one 
load circuit. 

These four basic types of construction may be em- 
ployed in different combinations in a single circuit 
breaker, either two-pole or three-pole. In addition, 
special types of coil construction using more than 
one winding on each spool may be used. For example, 
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FIG. 7—Tripping curves of special breaker using series and shunt coils 
on the same spool. Characteristic A provides protection against reverse 
current on d-c circuit; characteristic B provides undercurrent pretection. 


reverse-current trip (for d-c circuits) may be provided 
through use of a series coil and a shunt coil wound 
on the same spool. They are connected to produce flux 
fields of opposite polarities on forward direction of 
current flow. Upon reversal of current in the series 
winding, the flux fields become additive and tripping 
will ensue at a prescribed value of reverse current. 
Excessive current in the forward direction will cause 
an increase in the flux produced by the series coil 
to the point where it overcomes the bucking flux 
produced by the shunt coil and trips the breaker. Thus, 
one device will provide manual control means _ plus 
automatic tripping either on overcurrent in the for- 
ward direction or on reverse current of designated 
magnitude. 


Fixing the Reverse-Current Trip Point 


Proper selection of the ratio of ampere-turns be- 
tween the shunt and series coils enables the circuit 
breaker designer to establish the reverse current trip 
point at any value of the normal forward current 
within reasonable limits. (See Fig. 7.) This value may 
also be made negative, as at B, in which case under- 
current and overcurrent tripping may be provided in 
the one device. 

Multiple current ratings may be provided on one 
overload coil through the use of coil taps brought out 
to terminals. Either the full coil or a portion of it may 
then be connected to supply loads of different current 
ratings. 

The magnetomotive force required to trip any par- 
ticular circuit breaker is determined by the frequency 
of the supply source, and by the type of overload con- 
struction (either instantaneous or time delay). This 
magnetomotive force is a constant, measured in am- 
pere-turns. The selection of wire size and number of 
turns in the coil is based upon the full-load current 
rating and trip point desired, giving consideration to 
the current-carrying capacity of the conductor to avoid 
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overheating. Multiple current ratings require the use 
of the proper number of turns to produce the neces- 
sary flux value for the particular current rating in- 
volved. 

The majority of industrial applications require cir- 
cuit protective equipment designed for direct current 
use or for use on commercial frequencies of 60 cycles 
or under. Today, the demand for light weight and 
minimum bulk in airborne equipment has created a 
need for circuit breakers to operate on a-c systems of 
higher frequencies, particularly 400 cycles. To fill this 
need, circuit breakers have been developed with fre- 
quency ratings up to 500 cycles. At these higher 
frequencies, special design and metallurgical consid- 
eration must be given by the circuit breaker manufac- 
turer to minimize the effect of hysteresis and eddy 
currents. The continuing pressure for size and weight 
reduction is evidenced by recent requests for special 
circuit breakers rated at 2400 cycles. 

Proper protection of polyphase circuits requires 
multi-pole circuit breakers which have higher latch 
loadings and require greater force to trip than do 
single-pole circuit breakers. But on 400-cycle circuit 
breakers the useful magnetic flux available for opera- 
tion of the trip armature is less than on 60-cycle or 
d-c circuit breakers because a greater proportion of 
the magnetomotive force (at a given current value) is 
dissipated in hysteresis losses and eddy currents. 
Offhand it might appear that the problem of protect- 
ing 400-cycle polyphase circuits could be surmounted 
by increasing the number of turns in the coil. This 
solution, however, is impractical as the number of 
turns in the coil is limited by the winding space 
available and cannot be increased without sacrificing 
light weight and small bulk. 

A recent development, utilizing the energy stored 
in the contact spring, has solved this dilemma and has 
led the Underwriters’ Laboratories to establish a new 


(Continued on page 288) 
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Cooling methods 


for integral-hp motors 


When the application gets too tough for an open motor and machines have to 


be enclosed, auxiliary means for ventilation—such as externally ventilated 


machines and air-to-air or air-to-water heat exchangers— 


are called for to avoid large increase in active materials. 


C. R. Sutherland, Engineering Mgr., Ivanhoe Div., The Reliance Electric & Engrg. Company 


IMPROVED methods of ventilating and cooling motors 
are important from an economical as well as from a 
design standpoint since the allowable temperature 
rise of the windings determines the horsepower rating. 
With better cooling, less active materials have to be 
used and the cost is lower. In addition, the need for 
greater mechanical protection under adverse operat- 
ing conditions has necessitated the development of 
more effective cooling systems. 

Wider application of motors thought impossible 
years ago will be made through better ventilation, 
and at the same time overcome obstacles of high 
ambient heat, dust, smog and oil-mist atmospheres. 
On variable-speed drives, separate sources of cooling 
air are desirable. In conjunction with these separate 
air supplies, some air filtered devices are needed, or 
heat exchangers can be employed. 

The degree of motor enclosure and mechanical pro- 
tection dictates the ventilation requirements; for ex- 
ample, the ventilation requirements for an open motor 
are not as difficult as for an enclosed motor. There 
are in commercial use a number of standard enclo- 
sures, summarized in Table I from the standpoint of 
basic ventilation plans. The sketches of the various 
ventilation means and enclosures are illustrated as 
applied to a d-c machine, but the same means of ven- 
tilation circuits could apply to a-c integral-hp motors. 
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There are many other combinations of enclosures 
available to fulfill a specific job. 

Since the rating of the motor is determined by the 
allowable temperature rise, it follows that the size of 
the machine may be determined by the type of ven- 
tilation it employs. This can readily be seen from Table 
II, which shows the corresponding motor diameters 
and weights for three types of enclosures, each using 
a different ventilation system. 

It is startling that the 25-hp rating weighs 460 Ib 
in the open type as compared to 3200 lb for the totally 
enclosed non-ventilated type, while the fan-cooled 
type is only 35 per cent heavier. From this it is quite 
apparent that enclosed motors do not permit as ready 
a means for heat dissipation. The enclosed non-ven- 
tilated and the enclosed fan-cooled motors have en- 
closures designed to meet specific job requirements, 
and some of the weight increase is due to the solid 
enclosures. However, the significant increase in weight 
and diameter is due to the additional copper and iron 
needed to meet the rating at a given temperature rise. 

From Table IT it can also be seen that the enclosed 
non-ventilated frames are not economical beyond 30 
hp. The diameters of the fan-cooled machines are 
equal to the open machines or larger, but the weights 
of the fan-cooled ratings are 30 to 130 per cent higher 
than the open machines. In ratings higher than shown 
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Table I—Types of Motor Enclosures from Standpoint of Basie Ventilation Plans 


A. Open Machines—This group of motors uses through 
ventilation. Self-ventilated, drip-proof, splash-proof and 
protected motors fall into this class. 

B. Pipe-Ventilated Machines—This type of motor is 
also commonly known as separately or forced ventilated, 
whereby cool external air is piped into the motor. 

C. Externally Ventilated Machines—This type incor- 
porates an integrally mounted motor-driven blower. The 
entire assembly is self-contained. 
with an air filter. 

D. Totally Enclosed Non-Ventilated Machines—This 
group encompasses motors that are fully enclosed, with 


It can be designed 


in the table, fan-cooled machines become increasingly 
larger over equivalent open machine ratings. 
Fan-cooled machines are limited in rating by the 
available external heat dissipating area. This point is 
clearly seen in Fig. 1 in which horsepower is plotted 
against total available dissipating area in ratings from 
3 to 100 hp at 1800 rpm. In a second curve, dissipating 
area per horsepower is plotted against horsepower 
rating. From Curve 1 the available area at 20 hp is 
1220 sq in. as opposed to 2340 sq in. for the 100-hp 
rating. For a five times increase in rating, there is 
only a two times increase in available area. The rela- 
tive heat-dissipating area becomes smaller with the 
increase in horsepower; for instance, there is 61 sq 
in./hp available area for the 20-hp rating as com- 
pared to 23 sq in./hp for the 100-hp machine. This 


JANUARY 1953 


no free exchange of internal and external air. Explosion- 
proof machines fall into this category. 

E. Totally Enclosed Fan-Cooled Machines—This type 
of motor uses an external fan mounted on the motor 
shaft extension to provide external air flow over the 
motor. This design is also made as an explosion-proof 
motor. 

F. Heat-Exchanger Ventilated Machines—This classi- 
fication includes machines utilizing air-to-air or air-to- 
water heat exchanger elements. 

G. Water-Cooled Machines—This includes machines 
using cooling water within a member of the machine. 





Table Il—Relative Size and Weight 
of Squirrel-Cage Induction Motors of 
Corresponding Ratings in Different Enclosures 


Open Tot. enclosed Tot. enclosed 
Hp at self-ventil. non-ventilated fan-cooled 

1800 ; 
Diam. Weht. Diam. Weht. Diam. Weht. 

rpm in. Ib. in. Ib in. Ib 
15 16 310 25 1625 16 400 
20 | 18 330 80 2950 18 525 
25 | 18 460 34 3200 18 620 
30 18 500 20 1160 
40 20 640 20 1350 
50 | 22 925 22 1350 
60 22 1200 22 1765 
io 22 1250 25 1850 
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FIG. 1—Total heat dissipation area and area per hp of 
fan-cooled motor in various ratings. 


example brings out some important factors in de- 
signing a ventilation circuit in integral-hp motors as 
will be detailed later. 


Open Machines. As the term implies, an open motor 
is one having openings for the passage of external air 
over and around the windings. Such a machine is 
relatively simple to ventilate since the air openings can 
be placed where they will do the most good. Some 
motors use through ventilation, whereby air is intro- 
duced at one end and exhausted at the other. Air may 
also be taken through both end brackets and expelled 
at the center of the frame. 

There are other modifications of mechanical en- 
closures classed as open machines, such as drip-proof, 
splash-proof, and protected. These mechanical protec- 
tion enclosures impede the free flow of air, making. it 
more difficult to ventilate the motor. A balance of 
good mechanical enclosure and adequate ventilation 
is required. For a broad review of various approaches 
to this problem as applied to small motors, see “Ven- 
tilating Systems for A-C Fhp Motors” in the May 
1952 issue of ELECTRICAL MANUFACTURING. 


Pipe-Ventilated Machines. These motors are classed 
as both open and totally enclosed. The distinction is 
mainly in the mechanical protection, determined by 
the type of air exhaust opening in the bracket. Cool- 
ing air is piped to the motor in either enclosure. In 
the open machine the air is exhausted into the room. 
In the totally enclosed machine the exhaust air is 
piped away from the motor. This provides full me- 
chanical protection to the motor windings. Air cir- 
culation of pipe-ventilated machines can be identical 
to open machines. 

Pipe ventilation applied to motors is very satisfac- 
tory, but the extra cost of piping plus the cost of a 
blower and motor must be justified by operating 
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KiG. 2—A d-e motor designed for pipe ventilation. 





FIG. 3—Force-ventilated a-c motor with filters removed. 


conditions. For example, motors located in extremely 
hot atmospheres are usually ventilated in this manner. 
A distinct advantage is that the motor is kept cool at 
all operating speeds. This is essential on variable- 
speed drives. The chief objection to pipe ventilation, 
besides the extra cost, is that the motor is not a self- 
contained unit. Fig. 2 shows a pipe ventilated d-c 
motor. 


Externally Ventilated Machines. This type of ma- 
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chine, as in the case of pipe ventilated, can be classed 
as open or totally enclosed, as determined by the 
mechanical protection provided. These machines are 
also distinguished as separately or integral force-ven- 
tilated motors. The former designation is applied to 
a pipe-ventilated machine. In an integral force-ven- 
tilated machine, the blower and its motor are inte- 
grally mounted on the main motor. This design pro- 
vides a self-contained unit. Air is circulated into one 
or both ends and expelled through the center. The 
blower motor or motors may be run independently of 
the starting and stopping of the main motor. This is 
usually the case on direct-connected punch-press ap- 
plications. In this way the drive motor is given addi- 
tional cooling between intermittent operations. 

Integral force-ventilated machines provide a wide 
latitude of application with standard blowers. For 
example, the same blower can be used on motors 
with different ratings. Motors having 900, 1200, 1500, 
1800 rpm synchronous speeds do not necessarily re- 
quire the same amount of air. As the horsepower of 
the motor increases in the same frame size, the speed 
of the blower can be increased for more air. This 
arrangement reduces the number of blowers and asso- 
ciated parts stocked by the manufacturer. 

Because large amounts of air are moved through the 
main motor, it is highly desirable to filter the air. 
There are many drive applications, such as on forge 
presses, where filtered air becomes mandatory because 
of oil mist, smog, dirt and other atmospheric contami- 
nation. Fig. 3 shows a force-ventilated a-c motor, with 
a double blower arrangement. The illustration shows 
the machine with the filters removed from the top 
section. Air is drawn through the filters, circulated 
past the windings and expelled through the bottom 
center. Where a single blower is used with a d-c 
motor, air is drawn through the filter, forced into the 
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FIG. 4—Adjustable-speed d-c 
motor with top-mounted 
blower and 2-in. washable 
viscous impingement type 
filter shown in 

cross-section in inset. 


(Elliott Co.) 


drive end of the motor, blown over the windings and 
expelled through the commutator bracket. Another 
type of filter arrangement is shown in Fig. 4. 

Integral force-ventilated machines provide a good 
and inexpensive ventilation plan. They are ideal where 
space and appearance are of concern. The filtered air 
provides longer life to the motor. The constant supply 
of clean air makes available increased overload capac- 
ity. On variable-speed applications a forced ventila- 
tion system is independent of the motor speed. 


Totally Enclosed Non-Ventilated Machines. When 
dust and air pollution are present, it is often neces- 
sary to use non-ventilated totally enclosed motors. 
This is often the case when the driven machine is 
installed where there is no opportunity to circulate 
cool air to ventilate the external surface of the motor. 
Because of the complete enveloping enclosure, it is 
difficult to dissipate the internal heat of the motor. 
For this reason the enclosed machines become pro- 
gressively larger in order to meet the rating. This is 
still the case even with the use of Class B insulation 
and corresponding temperature rise. Because of the 
great amount of active material used in non-ventilated 
enclosed motors, cost becomes a critical factor. 

From a design standpoint, a number of things can 
be done to improve the ratings of fully enclosed non- 
ventilated machines. It is necessary for the internal 
air to pick up heat from the windings and deliver it to 
the bracket or internal structure of the machine where 
it is dissipated by conduction to the outer surfaces. 
The air circulation must be so baffled that the air 
stream passes over the windings in an unrestricted 
manner. Otherwise an internal fan will beat the air 
and causes high fan loads without effectively trans- 
ferring the heat from the windings to the enclosing 
structure. Fig. 5 shows a special bracket with internal 
and external fins and an internal baffle cast integrally 
with the bracket. These fins provide greater area for 
the internal and external heat-transfer surfaces. 

The external surface of a non-ventilated motor is 
cooled by natural convection and radiation. The effec- 
tiveness of heat dissipation is determined by the shape 
and contour of the motor frame. Use of fins to obtain 
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greater surface area is helpful. However, if the fins 
are deep and fairly close, the radiating effect will be 
nullified because the fins will radiate against each 
other. The spacing, height and angle of the fins should 
be arranged so that the heat will radiate beyond the 
adjacent fins. Use of fins will lower the outside tem- 
perature through natural convection, but radiation will 
become less effective as the fourth power of the tem- 
perature difference between the frame and air. Fig. 6 
shows a heavily ribbed fully enclosed motor. 


Totally Enclosed Fan-Cooled Machines. This motor 
is a modification of the totally enclosed non-ventilated 
machine. The modification includes a shaft extension 
through the front end of the motor (opposite drive 
end) to which is attached a fan. A fan cover or cowl 
is used to aid in directing external air over the motor 
frame. The external fan circulating the air over the 
outside of the motor greatly improves the perform- 
ance of fully enclosed machines. 

It is common to have fan-cooled ratings from 5 
through 50 hp designed in the same frame size as 
open machines. As in the case of open machines, as 
the motor increases in size the amount of external 
area becomes smaller for a proportionate amount of 





FIG. 6 (Above)—Fully enclosed a-c motor with 
finned stator and bracket. FIG. 7 (Right)—Fully 
enclosed squirrel-cage induction motor with external 
fan and cowl to direct air along heavy fins in cast 
iron frame. (Elliott Co.) 
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active material within the motor, as pointed out in 
Fig. 1. One way to improve this situation is to intro- 
duce fins on the frame of the motor, Fig. 7. 

A fan-cooled motor requires an effective balance of 
external air flow to internal air flow, because it is an 
air-to-air heat exchanging device with respect to its 
cooling performance. To understand the reasons, a 
review of basic heat-exchanger principles is desirable. 
A unit section of an air-to-air heat exchanger is shown 
in Fig. 8. The heat is transferred by convection from 
the inner air at temperature T, to the inner wall at 
temperature T,. By conduction, a small drop in tem- 
perature to T, takes place in the wall which is further 
cooled by the outer air temperature at T,. The rate of 
this heat transfer is expressed by the equation: 


= UAAt » (1) 
Where: 
OQ = Steady rate of heat flow, Btu/hr 
U = Overal coefficient of heat transfer, 
Btu/hr/sq ft/deg F 
A = Area of heat transfer, sq ft 
At, = Mean temperature difference, deg F 


The mean temperature difference is calculated for 
the specific type of exchanger in use and is lower than 
the difference between Ts and T1. 

The overall coefficient of heat transfer consists of a 
number of coefficients expressed reciprocally as 
follows: 


Where: 
h., = Coefficient of heat transfer (inner air), 
Btu/hr/sq ft/deg F 
h, = Coefficient of heat transfer (outer air) 
X = Thickness of material, ft 
K = Thermal conductivity of wall, 


Btu/hr/sq ft/deg F 
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Case History 








Heat-Exchanger Motor 
Drives Spinning Frame 


To PROVIDE more horsepower in less space, special motors 
with air-to-water heat exchangers or high velocity fan 
cooling have been designed for driving the new Gwaltney 
spinning frame. In the heat-exchanger version designed by 
Reliance, water passes through helical finned tubing in a 
cartridge attached to side of motor, isolating the water 
system from the stator windings, which are cooled by 
recirculating air. The heat exchanger is readily removable 
without stopping the motor. Carrying off motor heat “down 
the drain” reduces amount to be absorbed by mill air 
conditioning system. Should the water supply fail, the 
windings are protected by the opening of a normally 
closed thermoswitch mounted on the windings and con- 
nected in series with the starting relay coil. 


In another make of motor designed for this application 
water is circulated through Saran tubing wrapped around 
the stator end turns. 


Reliance’s air cooled version uses an axial-flow fan to 
propel room air at high velocity over the motor frame and 
under the length of the machine. 


As indicated in the photographs the motor is mounted 
horizontally under the spinning frame so as to allow for 
better utilization of floor space. The special cooling allows 
a 20-hp rating to be built into a frame corresponding in 
diameter to a 744-hp motor, but greater in length. 


The spinning frame, made by the Saco-Lowell Shops, is a 
marked forward step in design, aimed primarily at higher 
yarn quality, greater production and lower unit cost. Larger 
“packages,” less frequent removal of them, far less 
cleaning and lubrication have made this frame one of the 
most efficient yet produced. Narrow width and smooth 
finish add to modern appearance. Use of extruded aluminum 
frames reduces floor load. Ue 





The values h, and h,, also known as film coefficients, 
are important factors and are dependent upon a num- 
ber of variables—velocity or mass of air over the unit 
surface being one of the most prominent values. The 
reciprocals of the film coefficients are of such magni- 
tude that the rate of metallic thermal conductivity can 
be ignored. For example, if calculations substantiate 
film values of h, and h, each equal to 6 and assuming 





FIG. 8—Temperature gradients through 
section of heat exchanger. 
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a ¥% in. thickness of cast iron with a thermal conductiv- 
ity of 43, the overall coefficient would be as follows: 


1 1 05/12 1 
—-=—+ —— + — 
U6 43 6 
— 0.167 + 0.001 + 0.167 
1 
U = ——— = 2.98 Btu/hr/sq ft/deg F 
0.335 


It is obvious that the thermal conductivity of the 
metal has little effect on the overall coefficient of heat 
transfer. The above formulas also emphasize the need 
for good film coefficients on both sides of the ex- 
changer, obtained by high velocity air supplies to- 
gether with large internal and external areas to pro- 
duce an economical fan-cooled motor. 

Fan-cooled motors fill the need for many applica- 
tions, but there are conditions where these motors are 
not the best choice: (1) High speed operation, (2) 
variable-speed operation, (3) presence of extreme dirt 
and sludge and (4) the question of cost. 


Heat-Exchanger Ventilated Machines. In a broad 
sense, a heat-exchanger motor is one utilizing a heat 
(Continued on page 284) 
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Evaluation tests 


for 








Molded plastics 


materials 


Analysis and significance of tests, primarily electrical, 


used by one company in performance evaluation of materials. 


Need for modified methods for improved simulation 


of service conditions is stressed. 


A. L. Coats and Carl Pomeroy, 


Research Staff Engineers, 


Scintilla Magneto Div., Bendix Aviation Corporation 


THERE are several sources that list a number of tests 
for molded plastics and the basic information needed 
to perform them. Federal Specification L-P-406 alone 
provides approximately sixty tests. (1)* ASTM Stand- 
ards and Specification MIL-P-14 are also very use- 
ful. (2,3) Since it is often necessary to correlate the 
results obtained in several laboratories, standard tests 
should be used wherever possible. In many instances, 
however, operating conditions form a combination of 
circumstances not covered by any standard testing 
specification and it is necessary for the manufacturer 
to devise his own tests to find materials that meet his 
specialized requirements. 

It is the objective of this discussion to present briefly 
a few of the tests that one manufacturer of electrical 
equipment has found to be of primary importance in 
selecting plastics materials to meet his particular 
needs, principally as dielectrics. Generally speaking, 
such tests fall into four broad classifications: electrical, 
mechanical, chemical and thermal. The tests discussed 
here are difficult to classify in this way as they are 
more in the nature of combination tests. 


* Italic numerals in parenthesis apply to references at end of article. 
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Insulation Resistance 

A knowledge of the actual value of insulation re- 
sistance of a material is obviously very valuable to 
the engineer. More important to him however is how 
a material will maintain its insulation resistance under 
the adverse conditions to which it will be exposed in 
service. 

One of the chief conditions is operating tempera- 
ture. In general as operating temperatures rise, insu- 
lation resistance falls off rather sharply. For this prop- 
erty, the test is quite simple and straightforward. Test 
samples are measured for insulation resistance after 
stabilization at several different temperatures. The 
values obtained may then be plotted on semilogarith- 
mic paper, using a liner temperature scale. With most 
materials the values will fall into a straight line in the 
temperature range ordinarily encountered. (4,5) The 
graph may then be used to obtain values at tempera- 
tures other than those investigated. Fig. 1 illustrates 
the values obtained on four materials of different prop- 
erties. It is not difficult to pick from a chart of this 
nature the material best suited to meet a specific re- 
quirement. 
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Some Conclusions on Testing of Molded Plastics 


The successful application of 
materials depends upon a thor- 
ough knowledge of their prop- 
erties and the ability to correct- 
ly analyze the significance of 
these properties in the finished 
product. 


Many of the required tests are 
sufficiently standardized so that 
their interpretation is noncontro- 
versial. However, proper evalu- 
ation also necessitates use of 
many tests that are not com- 
pletely standardized or that re- 
quire modification in an attempt 
to simulate actual service con- 
ditions. 


In many instances the ability 
to maintain adequate properties 


under adverse conditions such 
as humidity, temperature, alti- 
tude or corrosive atmospheres 
is of decidedly more importance 
than extremely high properties 
under standard laboratory con- 
ditions. 


. The selection of a test method 


for evaluation studies requires 
a somewhat different approach 
than the selection of a method 
primarily for quality-control pur- 
poses. For the latter, the method 
must provide reproducible re- 
sults capable of being verified 
by other organizations. Careful 
attention must be paid to every 
detail to avoid inconsistencies 
between laboratories. In select- 
ing a test for evaluation pur- 


on 


6. 


poses the primary consideration 
is not the values themselves but 
the comparative performance of 
materials when tested together 
under the same conditions. 


The important point is to be 
certain that the samples so tested 
have the same geometric shape, 
the same degree of cleanliness, 
and that every precaution is 
taken to eliminate sources of 
difference which might lead to 
faulty conclusions. 


It is necessary to establish spe- 
cial tests to detect the defects 
of and eliminate such materials 
that may show up well on stand- 
ard tests but do not measure 


Conditions of this test should be carefully con- 
trolled if reliable results are to be obtained. For most 
work, complete temperature stabilization is imprac- 
tical due to the time involved. Reliable data can be 
obtained without complete stabilization if the sam- 
ples tested are similar in geometry and the stabiliza- 
tion time is the same for all samples. A 2-hr stabiliza- 
tion period at any given temperature is ordinarily 
sufficient for small samples. Consideration should be 
given to reasonable accuracy in temperature measure- 
ments for the reason that in most materials the dif- 
ference in insulation resistance is large for small dif- 
ference in temperature. 

Both the measuring voltage and the time of electri- 
fication must be standardized, for in most tests the 
measurement will include not only the current limited 
by the true resistance but also the absorption current 
prevalent in most dielectrics. (4) The absorption cur- 
rent will cause the temperature resistance curve to be 
slightly inaccurate; however, for practical purposes re- 
liable data can be obtained if the resistance is always 
measured after the same duration of a standard test 
voltage. For practical applications an instrument such 
as the General Radio 544 B Megohm Bridge is suit- 
able for making these measurements. A 500-volt d-c 
potential is applied and readings are ordinarily taken 
after a l-min charging time. 

The serious effects of moisture on insulation re- 
sistance is of course well known. (6,7) To thoroughly 
investigate this subject requires a wide variety of tests; 
however, a single practical test, as now described, will 
develop considerable information on how well a ma- 
terial withstands moisture. 

In this test the samples are exposed to steady condi- 
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up to performance standards, 


tions of temperature and high relative humidity for 
at least 1000 hr, then allowed to dry at the same tem- 
perature but at normal room humidity until recovery 
of their original insulation resistance is completed. The 
samples are then again exposed to the conditions of 
high humidity for at least 100 hr. Measurement of 
insulation resistance is made at frequent intervals 
throughout the entire test and plotted on logarithmic 
paper. In general this will provide an excellent basis 
for rating materials as to surface characteristics, ab- 
sorptive qualities, and deterioration due to chemical 
action. Fig. 2 illustrates the data from one such test 
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FIG. 1—Effect of temperature on insulation 
resistance of four molded plastics. 
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FIG. 2—Effect of humidity on insulation 
resistance of three molded plastics, at 

95 per cent RH and at < 50 per cent RH, 
both at 120 F. 





on three materials of widely different characteristcs. 

The initial sharp drop in resistance is due to a 
lowering of the surface resistivity and usually occurs 
in a very short time. Further gradual lowering of re- 
sistance is generally attributed to the volume resistiv- 
ity being lowered by absorption. The same effect is 
noted during recovery at a lower relative humidity. 
If only a surface condition exists recovery is almost 
instantaneous; if absorption has taken place, recovery 
of initial resistance is comparable in time to the time 
required for the loss of resistance to occur. (7) If 
deterioration has occurred due to chemical action of 
the moisture on the material, recovery may appear to 
be complete but re-exposure will result in a very sharp 
drop in resistance; otherwise the results of the second 
exposure should verify the results of the first exposure 
within the limits of experimental error. 

Fig. 3 illustrates a typical set-up. For general lab- 
oratory work the most convenient humidity chamber 
is a glass desiccator jar. Any chamber, however, that 
is capable of being insulated and sealed can be used. 
The most convenient means of maintaining the de- 
sired humidity is the use of a saturated salt solution. 
The most commonly used salt in our work has been 
potassium sulfate. This solution will maintain approx- 
imately 95 per cent RH at any constant temperature 
in the range of 70 F to 200 F. (6,8,9) 

There are many precautions that must be taken. If 
the dewpoint condensation is to be avoided the tem- 
perature must be closely controlled. (8) The volume 
of the chamber should not be too large in relation to 
the surface of the liquid; a ratio of 10:1 should not be 
exceeded. Surface area of the samples should not ex- 
ceed the surface area of the liquid unless the samples 
are known to be non-absorptive. The choice of wires 
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for measurement purposes and their arrangement 
should be such that extraneous leakages do not affect 
the readings. Well-spaced small polyethylene insulated 
wires taken out through individual tight-fitting holes in 
a rubber stopper in the jar cover will function satis- 
factorily. 

A common starting point for all samples is essential. 
One method is to subject all samples to a standard 
cleaning process to nullify previous handling. The 
best method of course is to obtain clean dry samples 
of known origin that have received no coating or pro- 
tective treatment. Effects of protective treatments 
should be investigated separately. It is often wise to 
investigate all sample materials also after they have 
been exposed to the normal handling and contaminat- 
ing influences that might be expected in assembly and 
manufacturing. The same measurement technique is 
employed with this test as with the previously men- 
tioned thermal test. 

Some organizations have been unwilling to accept 
our thermal test because of the difficulty of reproduc- 
ing results in different laboratories. For our use we 
have not tried to specify actual numerical values for 
insulation resistance at any phase of the test. The test 
has been primarily used to rate materials on a com- 
parative basis under simultaneous exposure. 


Are Resistance 


Failures due to arcing may be broadly divided into 
failure by carbonization and failure by fusion. As the 
first category normally occurs in a shorter time and 
is permanent, our discussion will be limited to it. 

Many procedures have been used in an attempt to 
evaluate arc resistance. The whole subject is contro- 
versial primarily because the problem of arc resistance 
is widely encountered but seldom under identical con- 
ditions. In aircraft ignition equipment the problem is 
particularly serious since it necessitates the harnessing 
of high voltages in the smallest possible space under 
operating conditions present at altitudes up to 65,000 
ft. 

The first universally adopted test for arc resistance 
was ASTM Standard D495-42. (10,11) Our original 
opinion of the test was that it was very misleading 
in indicating performance, particularly for magnetos. 
This was based on reports from materials manufac- 
turers as compared with magneto arc tests conducted 
at our plant. These at times indicated that materials 
found to be satisfactory under the magneto arc were 
very poor under the ASTM test, whereas other mate- 
rials that were superior on the ASTM test were de- 
cidedly inferior under magneto arcs. 

It later became necessary for us to certify to the 
ASTM arc resistance of the material employed on cer- 
tain products. The test equipment had been con- 
structed by us to conform with the requirements of 
the ASTM specification. The material was found not 
only to meet the minimum requirements of the ap- 
plicable specifications but also to be somewhat su- 


ELECTRICAL MANUFACTURING 


perior to other materials approved and in use. Tests 
at other laboratories, however, failed to verify this. 
In some instances our material showed lower results 
than the other approved materials and in practically 
all tests all values were lower than the minimum 
specified. In all cases erratic results were the rule 
rather than the exception. 

Subsequent investigation disclosed that for one rea- 
son or another most of these laboratories were using 
equipment that deviated from the specification to 
some degree. These deviations, on the surface, ap- 
peared to be insignificant, nevertheless one common 
deviation was found to seriously affect the test results. 
This was a general disregard for the requirement that 
one leg of the secondary be grounded. The luminous 
tube transformers in general usage have a center tap 
grounded to the case. Laboratories operating with 
the case grounded could therefore not ground the 
secondary as required. Others had insulated the case 
from ground but failed to ground the secondary. When 
these variations were eliminated, the cooperating lab- 
oratories were able to obtain consistently reproducible 
results. The test is now used extensively as a control 
test although we are not ready to rely upon it ex- 
clusively in the evaluation of new materials. 

In 1948 the ASTM issued a revised procedure under 
the designation D495-48. (12) This procedure utilizes 
the same system of circuit interruption and differs 
mainly in the shape of the electrodes. (See Fig. 4.) 
The circuit is well defined despite its complexity and 
was expected to give uniform results between labora- 
tories. We have found this revised method to show a 
wider range of values on any one material than existed 
with the original method which makes it less desirable 
as a control test. Although we test all new materials 
in accordance with this procedure we do not yet place 
the same reliance on it that we do on other tests. 


Rotary Arc Test 


A third test which has been found to have a definite 
place in arc resistance evaluation is the American 
Cyanamid rotary arc test. (13) This consists primarily 
of rotating a dish-shaped specimen under the are and 
is useful in determining uniformity of material. The 
nature of some materials is such that an occasional 
extremely low reading which is hard to explain will 
showed up on the standard tests in an otherwise good 
material. The rotary test, by covering a much wider 
area of the material, does an exceptional job of pick- 
ing up those flaws. We have occasionally had samples 
where one-half of the test dish would be badly car- 
bonized while the other half would be completely 
free even after numerous revolutions of the sample. 

Although all the above tests have their merits we 
still feel it advisable to set up a method duplicating 
as closely as possible the conditions to be encountered 
in actual service. While normally a material showing 
extremely good results on all these tests will show 
satisfactory results on other tests, these materials may 
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not be suitable in other respects for all applications. 
Arc resistance must be carefully weighed against the 
other requirements of the part in order to assure ease 
of fabrication and completely satisfactory performance 
in all respects. To be able to draw the line safely re- 
quires a test which has been proved to indicate per- 
formance and this of necessity means a close duplica- 
tion of operating conditions. In our applications, ma- 
terials considered for magnetos are tested under a 
spark gap similar to that used in the original ASTM 
method (10) but fired by a high-tension magneto. 

The magneto arc is actually a series of sparks each 
differing in polarity from the preceding. The fre- 
quency of sparking is regulated by the speed at which 
the magneto is operated. Only at the higher speeds 
does this series of sparks develop the characteristics 
of a true arc or ionized gap. At the lower spark fre- 
quencies each spark is very distinct from those im- 
mediately preceding and following it and the test is 
very sensitive in eliminating those materials that have 
been described as “tracking sensitive” and that nor- 
mally carbon-track under the first few sparks. (14) 
These materials are “dangerous” from an arc resist- 
ance standpoint as one isolated stray flashover in 
service may be all that is required to cause failure. 
Materials that are not “tracking sensitive” have never 
been found to carbon track at the low frequencies 
although tests have been extended for hours in an 
attempt to do this. At the higher spark frequencies the 
test tends to separate “tracking insensitive” materials 





FIG. 3—Typical test set-up for investigating the effect of 
humidity. 
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into classes more or less similar to the ASTM tests. 

Several factors have been found to be important in 
obtaining uniform results with all the above methods. 
We have mentioned the significance of the location 
of the ground in the circuit. It is also important that 
the specimen be elevated sufficiently above the 
ground, particularly on those secondary circuits which 
may be completely above ground. The presence of a 
grounded metal plate directly beneath the sample ap- 
pears to set up an electrostatic field which draws the 
arc down flatter on the surface of the material. The 
chief effect is to produce erratic results. 

Another factor which was found to cause erratic 
results was humidity. Although most standard condi- 
tions of test specify a relative humidity of 50 per cent 
we were able to reduce the number of erratic results 
to a minimum by holding the relative humidity of the 
test room between 30 and 40 per cent at 70 F. Above 
40 per cent, and depending somewhat on the material 
being tested, the tendency is to an increasing per- 
centage of abnormally low readings as the humidity 
is increased. The extent of this change does not ap- 
pear to be related in any way to the humidity resist- 
ance of the material itself as materials having good 
insulation resistance vs humidity characteristics are 
often the more seriously affected in arc resistance as 
the humidity increases. 

There is however a noticeable difference in the au- 
dible characteristics of the arc, it having the pro- 
nounced “snap” characteristic of a capacitor discharge 
in those cases where low results are obtained. This 
increases in frequency and intensity as the humidity 
increases. The elimination of stray results is absolutely 
essential in control tests where one abnormally low 
reading may cause the average of all readings to drop 
below the acceptable limit. Regardless of the technical 
explanation, reduction of the relative humidity to 
between 30 and 40 per cent has proved very beneficial 
in providing uniform results. 

Since we are concerned primarily with the manu- 
facture of electrical components for aircraft, our in- 
vestigations have been carried to some extent into the 
effects on arc resistance of the decreased air pressures 
encountered at high altitudes. Fig. 5 covers one study 





FIG. 4—Electrode assemblies used in ASTM arc-resistance 
tests. Assembly on left conforms to ASTM D495-42; 
assembly on right to D495-48T. 
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made on four materials that have been extensively 
used as magneto insulation. Tests were conducted 
under a bell jar at air pressures simulating that pres- 
ent at the altitude under consideration. The conical 
pointed electrodes having a %2-in. spacing were fired 
by a magneto producing 3000 sparks per min. 

The simplest explanation for the increase shown 
lies in the visible lifting of the center of the arc off 
the surface of the material. This occurs regardless of 
whether the arc is placed in the normal position on 
the top surface of the specimen or reversed so that 
the are is beneath the specimen. This, we believe, 
results from the release of gaseous materials from the 
specimen, instituted by the heat of the are and ac- 
celerated by the low ambient pressure. However, 
there may be some connection between these results 
and Olyphant’s work with the effect of other gases 
than air on arc resistance which leads him to conclude 
that are resistance tends to increase as the dielectric 
strength of the gas decreases. (14) This test has al- 
ready proved valuable for selecting materials for high- 
voltage, high-altitude applications. 


Resistance to Spark Atmospheres 


A characteristic of insulating material of vital im- 
portance to high-voltage equipment is the resistance 
a material offers to chemical attack by nitric acid 
fumes. These fumes result from oxidation of the nitro- 
gen in the air in the presence of moisture and are 
caused by arc discharges in a confined space. Attack 
on a material by these fumes usually results in a 
marked decrease in surface resistivity. Even worse, 
the lower surface resistance may promote surface 
with permanent failure resulting from 
carbonization. Many failures attributed to poor arc 
resistance have actually resulted from this condition. 

The most serious attack occurs on certain mineral- 


creepage 


filled materials and consists basically of a conversion 
of water-insoluble salts into soluble nitrates. In some 
infrequent cases the resin itself is affected and, al- 
though the processes are apparently more closely 
allied to accelerated oxidation and sometimes hydroly- 
sis, the end effects are very similar. The seriousness of 
the condition lies in the fact that materials which are 
attacked by the fumes are much more seriously and 
permanently affected than by humidity alone. 

The test equipment required to ascertain the effects 
of spark atmospheres is shown in Fig. 6. It consists 
simply of a closed glass chamber with a laminated 
phenol cover to which are mounted eight spark 
gaps fired by a motor-driven magneto located out- 
side the chamber. A beaker of water is placed in the 
chamber. The size of the chamber, number of gaps, 
and source of energy can be varied according to 
the equipment available as this test can only be con- 
ducted on a comparative basis. Results are normally 
indicative at the end of 24 hr when the effects can be 
determined by use of standard insulation resistance 

(Continued on page 302) 
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CHARLES ERWIN WILSON 


Former president of General Motors Corporation began 


his career with Westinghouse 


THE MAN President-elect Eisenhower chose as Secre- 
tary of Defense in his new cabinet is an electrical 
engineering graduate of Carnegie Institute of Tech- 
nology. For almost twenty years Charles Erwin Wilson 
worked as a design engineer and later on the manage- 
ment level in the electrical manufacturing field. Since 
1946 he has been president of General Motors Corp., 
Detroit, and all told has been associated with General 
Motors for more than thirty years. He was born in 
Minerva, Ohio, in 1890. 

Shortly after his graduation from Carnegie Tech in 
1909, Mr. Wilson was employed by the Westinghouse 
Electric & Manufacturing Co. as a student apprentice. 
He remained in the employ of Westinghouse, in the 
Pittsburgh district, for the following 10 years. For two 
years he was student assistant to B. G. Lamme, chief 
engineer, and he credits Mr. Lamme for much of the 
early training in engineering that brought his later 
successes. In his work at Westinghouse he was brought 
into touch also with automobile manufacturers and 
learned the importance of costs and of volume manu- 
facturing, in addition to obtaining an excellent engi- 
neering background. 

In 1912 he designed the first automobile starting 
motors made by Westinghouse and in 1916 was given 
charge of all its automobile electrical equipment engi- 
neering. During World War I he was in charge of 
design and development of Westinghouse radio gen- 
erators and dynamotors for the Army and Navy. 

Mr. Wilson joined General Motors in April, 1919, as 
chief engineer and sales manager of the automobile 
division of the Remy Electric Co., a General Motors 
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subsidiary, with headquarters in Detroit. Later he was 
transferred to Anderson, Ind., to become chief engi- 
neer of the company and initiated a redesigning pro- 
gram that materially helped in putting the Remy Elec- 
tric operations on a sound financial basis. In December, 
1921, he was made factory manager and in February, 
1925, general manager. 

A year later, when the Dayton Engineering Labora- 
tories Co. was added to the Remy Electric Co., Mr. 
Wilson became president and general manager of the 
newly organized Delco-Remy Corp. (now a division 
of General Motors ). During the next two years Delco- 
Remy, under his direction, developed the Lovejoy 
shock absorbers, industrial motors for refrigeration 
and washing machines, automobile lamps and Delco 
batteries. 

In December, 1928, Mr. Wilson was made a vice 
president of General Motors and transferred to De- 
troit. The next two or three years he was especially 
interested in acquiring properties to expand the cor- 
poration’s activities, and in developing its parts and 
accessory business. In this period he arranged for the 
purchase of the following businesses: Winton Engine 
Co. and Electro-Motive Co. of Cleveland, Northeast 
Electric Co. of Rochester, Allison Engineering Co. of 
Indianapolis, Sunlight Electrical Co. and Packard 
Electric Co. of Warren, Ohio, and McKinnon Indus- 
tries, Ltd., of St. Catharines, Ont. 

During the next five or six years Mr. Wilson was 
given increasing responsibilities in labor relations mat- 
ters and business planning of production. He was 


(Continued on page 308) 
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Size selection chart for 


Ball and roller bearings 


Nomograph and table combined 
indicate bearing size for 


given speed, life and Series R, deep-groove, single-row ball bearings 


load capacity arenes aniaeaen 


Bearing No., Bearing bore Capacity, 
D. F. Wilcock, Thompson Laboratory, last digit mm in. Ib 


General Electric Company, Lynn, Mass. 4 4 0.1575 310 


Table 1l—Specific Dynamic Capacity 


0.1969 

0.2362 

SELECTION of bearing type and size is the first problem 
faced in applying a ball or roller bearing to a product. 
In attempting to use various bearing manufacturers’ 
catalogs the different methods used to present the 
desired design information are likely to be confusing. 
Bearing selection tables may specify hours life as 


0.2756 
0.3150 5: | 
0.3543 





“average” or “10 per cent life.” This is unfortunate in bearings, most manufacturers now adhere to the load 
view of the simplicity with which bearing selection rating formula agreed to by the Anti-Friction Bearing 
can be made when based on fundamental relationships. Manufacturers Association. For radial loading, this 

With the exception perhaps of angular contact formula is: (Continued on page 306) 


Table I—Specific Dynamic Capacity 


= ns ae Bae Capacity, lb 


Bearing bore 7 Deep-groove, single-row ball bearings Cylindrical roller bearings 
mm. in. Series 100 Series 200 Series 300 = Series 400 Series N200 Series N300 


10 0.3937 750 750 1,500 
12 0.4724 820 1,100 1,800 
15 0.5906 880 1,300 2,000 
17 0.6693 950 1,600 2,400 
20 0.7874 1,500 2,200 2,800 
25 0.9843 1,700 2,300 3,700 A 2,500 
30 1.1811 2.200 3,300 4,800 4,100 
35 1.3780 2.700 4,300 5.700 s 5,900 
40 1.5748 2,900 4,900 7,000 , 7,700 
45 1.7717 3,600 5,500 9,000 3, 8,000 


50 1.9685 3,800 5,900 10,000 35 8,000 
55 2.1654 4,800 7,400 12,000 10,000 
60 2.3622 5,100 8,800 14,000 13,000 
65 2.5591 5,300 9,700 15,000 ’ 15,000 
2.7559 6,600 10,000 17,000 J 15,000 
75 2.9528 7,000 11,000 19,000 4 18,000 
3.1496 8,000 12,000 21,000 20,000 
85 3.3465 8,700 14,000 22,000 22,000 
3.5433 10,000 16,000 25,000 29,000 
3.7402 11,000 18,000 27,000 32,000 


3.9370 11,000 20,000 31,000 35,000 
4.1339 13,000 22,000 33,000 47,000 
4.3307 14,000 24,000 38,000 50,000 
4.7244 15,000 25,000 38,000 
5.1181 18,000 27,000 42,000 
5.5118 19,000 29,000 47,000 
5.9055 22,000 31,000 50,000 
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Load Capacity Calculation for Rolling Element Bearings 


4 REF c 
(C/P) SPEC. CAP. 
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RENDS 


New developments 


Superimposed Motor Brake Winding 


Abrasion Tester for Cylindrical Parts 


Unitized Design for Electronic Subassemblies 


Motor-Driven Differential Pressure Meter 


Electronic Bridge Humidity Control 


Carton Packing of Automatic Washers 


and ideas selected 


and interp reted 


for design engineers 


Styrene-Acrylonitrile Embedments 


Wire and Cable Symposium 


Relay Reliability—Discussion 





Superimposed Motor Brake Winding 


Induction generator action of 
single-phase winding used to 
obtain smooth stop in 3- 
phase motors. 

NEW BRAKING SYSTEM for single- 
phase or polyphase squirrel-cage in- 


duction motors that uses a multipolar 


two-phase brake winding superim- 
posed on the standard winding*® 
has been developed by Standard 


* See 


field of a two-phase servo motor. 


also: “‘Electric Braking of Servomotors’”’ Dec. 
1951, p. 268, in which a-c current is applied to the 





Electric Division of Standard Dayton 
Corp., Dayton, Ohio. This winding is 
arranged to be non-inductively cou- 
pled with the motor winding. One 
phase of the brake winding is con- 
nected to an electrolytic capacitor, the 
other to the line through two normally 
open relay contacts which are inter- 
locked with the starter relay. 

The motor itself is especially de- 
signed to function as a brake motor. 
The rotor design, stator stack, motor 
and brake windings, must all be prop- 
erly balanced to obtain good motor 


1800 


\400/— 

















24 20 6 i2 8 4 


Torque , ft-!b braking 





performance as well as the desired 
braking characteristics. Once _ this 
brake winding has been determined 
for a definite rotor and iron lamina- 
tion, however, it can be used for any 
number of motor designs either single 
or polyphase, and for any number of 
motor speeds since the brake winding 
is not inductive with the motor wind- 
ing. Also when a brake winding design 
has been determined for a definite 
frame, this same design may be used 
for many ratings in that frame size. 
The braking action is essentially in- 


3hp ,2724 40 volt, 3ph 
60cy 1725 rpm 225 frame 
40C cont 


+ 
| 
| 


er 


Brake current 
ot 220 volts ~. 











5 
C 
- 800 
° 
a 
® 
Qa 
” 
400 
0 
0 4 8 0 20 
Running 
0 4 


Fig. 1—Braking characteristics for a 3-hp, 220/440-volt, 


3-phase, 1725-rpm squirrel-cage motor, 225 frame. 
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Volts 

8 12 16 20 24 
Amp 


Fig. 2—Brake capacitor volts and brake winding current. 


MANUFACTURING 


duction generator action, feeding pow- 
er back into the line when the rotar 
speed is above the speed of the field 
of the multi-polar winding. Below this 
speed the rotor feeds power into the 
short-circuited capacitor phase con- 
tinuing the braking action down to 
zero speed. Braking torque throughout 
the entire speed range is continuous 
and automatic. It can be readily con- 
trolled by varying the voltage applied 
to the brake winding. Braking torque 
varies as the square of the voltage, 
and is limited only by the saturation of 
the iron. 

The brake windings are designed 
for the same voltage rating as the 
motor rating, thus dual voltage motors 
will have dual-voltage brake windings. 
Similarly 50/60 cycle motors have 
50, 60 cycle brake windings. Since the 
brake winding is energized with 
single-phase power,  dual-voltage 
brake windings are supplied with four 
leads for either series or parallel con- 
nection, a normal practice with single- 
phase motors. This type of brake also 
can be supplied with multi-speed mo- 
tors. 

Braking torques vary from 400 per 
cent of full-load torque for a %-hp 
3600-rpm motor down to 100 per cent 
for a 74-hp motor at 1800 rpm. For 
%4-hp at 1800 rpm, it is 300 per cent. 
These figures are for standard open 
40-C 3-phase motors. 

Fig. 1 shows at A the normal brak- 
ing characteristics of the brake wind- 
ing for a 3-hp motor. Curve B shows 
the performance obtainable if the 
short-circuited phase were open, thus 
permitting motoring in the normal 
single-phase operation. The braking 
characteristic is not the same as might 
be expected from energizing a stand- 
ard single-phase motor. Hence, other 
features of design, aside from the 
short-circuited winding must be used 
to minimize the tendencies of the mo- 
tor to run as a single-phase motor. 





u MS TI 
L2 Te 
L3 q3 
CR B 
B 
LI Motor L3 
Stop Start starter 
MS 
Brake 
relay 


Fig. 3—Connection diagram for 
3-phase brake motor. 
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Abrasion Tester for Cylindrical Parts 


Wear resistance of protective 
finishes tested to 
actual use. 


simulate 


THIS CYLINDER ABRASION tester de- 
signed by the Taber Instrument 
Corp., North Tonawanda, N. Y., rates 
the wear resistance of finishes on cy- 
lindrical parts or test pieces. It can be 
used on black oxidized or electro- 
plated coatings, extruded plastic and 
enamel applied to air craft, ordnance 
and metal furniture tubing. 


Fig. 2 shows the voltage across the 
capacitor of the brake winding during 
braking operation, indicating how the 
braking energy is transferred from in- 
duction generator action into this ca- 
pacitor phase, as the rotor approaches 
the synchronous speed of the brake 
winding. The exciting current in the 
energizing phase of the brake winding 
is also shown. Since the voltage across 
the capacitor is never above 110 volts 
and occurs for a very short interval, 
it is possible to use standard motor 
starting electrolytic capacitors for this 
purpose. 

Since it is necessary to remove the 
voltage from the brake winding after 
the motor has come to a stop, a suit- 
able timer or other means of control 
must be utilized for this purpose. Fig. 
3 shows one method of employing a 
timer for removing power after the 
braking action has been completed. 


Tests are performed by placing the 
part between two driving centers with 
the desired surface contacting an 
abrading head which can be posi- 
tioned along the bed. Pressure against 
the test piece is maintained by a dead 
weight system. Abrasion resistance is 
reported as the number of wear cycles; 
one wear cycle being a complete revo- 
lution of the wheel. In the illustra- 
tion, a 34-in. rifle barrel is in the test 
position to determine the amount of 
handling a blued finish will stand. 


Many other methods can be utilized 
to interlock the application of voltage 
to the brake winding so that braking 
can be controlled to meet the desired 
machine performance. While 1-sec en- 
ergization of the brake winding is gen- 
erally adequate to bring the rotor to 
rest, the brake winding has sufficient 
heat capacity to handle many times 
that interval of energization without 
damage. 

This type of motor is well suited 
for braking applications where holding 
torques are not required. It is now 
being used on jig borers which are 
required to automatically position 
within 0.0001 in.; on headstock grind- 
ers that require accurate stopping, 
inching and jogging operations, as well 
as vibration-free motor performance to 
achieve fine grind work; on drill press- 
es where stopping is required for quick 
gear changes, and on many other 
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machines requiring accurate stopping 
or positioning. 

In applications like hoists where a 
friction type brake must be used, 
either as a safety precaution in case 
of power failure or for holding pur- 
poses, this brake motor can advan- 
tageously provide additional braking 
power. Such use cuts down the size of 
the friction brake and reduces wear. 

Besides these characteristics this 


brake motor has some inherent prop- 
erties which suit it for applications 
where braking has not been eco- 
nomically practical heretofore. For ex- 
ample, any machine on which both 
ends of the rotor shaft are utilized for 
driving purposes, such as pedestal 
grinders, can be provided with rapid 
stopping for safety purposes. Simi- 
larly, in shell-type shaftless rotor ap- 
plications, where the rotor shaft is not 


available for standard brakes, a shell- 
type brake motor can be readily in- 
stalled. In this instance the stators can 
still meet the dimensions specified by 
NEMA MGI1-7.216. Also in totally en- 
closed or explosion-proof motors, this 
type of motor represents a practical 
solution to the problem of obtaining 
an enclosed brake since standard me- 
chanical construction can be utilized. 

ee 


Unitized Design for Electronic Subassemblies 


ONE OF THE PROBLEMS in the design 
of complex electronic apparatus is to 
provide unit subassemblies for ease in 
manufacture and field servicing. In 
the development of a Navy aircraft 
computer, Ford Instrument Div. of 
the Sperry Corp. has evolved a pack- 
aging system of such flexibility in de- 
sign that a complete computer can be 
built to any degree of complexity by 
combining readily assembled, integ- 
ral units. The electronic computing 
network was developed under a con- 
tract from the Navy Bureau of Aero- 
nautics. 

Essentially the package consists of a 
T-shaped mounting frame, Fig. 1, into 
which a dozen or more subassemblies, 
Fig. 2, can be slid. Use of a T-shaped 
frame provides rigidity with a mini- 
mum of material and allows for even 
distribution of weight. The whole 
frame is mounted in a sealed con- 
tainer which can be pressurized up to 
20 psi with an inert gas. 

Subassemblies are built around 
standard chassis, terminal boards, and 
plug-in connectors. Design is such 
that all components such as resistors, 





Fig. 2—Major components may be 
mounted on base of vertical panel of 
subassembly. 
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ig. 1—T-shaped frame supports plug-in subassemblies. 


capacitors and sockets can be com- 
pletely wired on a reinforced glass 
fiber layout board, Fig. 3, before as- 
sembly onto the chassis by screws. 
This expedient makes for clean, well 
soldered connections, and uniform 
cable layout. It also enhances minia- 
ture design, allowing for more com- 
pact construction through the elimi- 
nation of inaccessible areas. 
Mounting of subassemblies on the 
frame is effected by the use of inter- 
locking rails and guards. A subassem- 
bly is installed by simply sliding the 
unit in place and tightening a jack 
screw. Electrical connections are 
made by plug-in connectors, whose 
male and female members mate when 


the subassembly is secured. Modifica- 
tion can be performed by simply ex- 
changing one or more units and sub- 
assemblies. 

Structural parts are designed for 
simplicity and ruggedness. All parts 
can be readily produced by punching 
and die forming operations, resulting 
in maximum production rates. Struc- 
tural assemblies are of riveted con- 
struction. Rivets at the surface of a 
unit are solder sealed to prevent gas 
leakage. 

The assembly of units in conven- 
ient rack type structures with small 
intervening air spaces, presents rela- 
tively large heat dissipating areas, 
adapting the instrument to convec- 


ELECTRICAL MANUFACTURING 


SEE? aA CET IN 
ees 








from sea level to substratosphere... 


VARGLAS SILICONE 


Electrical Insulating Tubing and Sleeving 


WITHSTANDS TEMPERATURES FROM 500° TO — 85°F 


VARGLAS SILICONE is a high dielectric, dimen- serves industry in many of the tough insulating 
sionally stable insulating material developed jobs that defeat ordinary insulators. A combin- 
by Varflex during World War II to assure de- ation of Varglas (continuous filament Fiber- 
pendable performance in the drastic tempera- glas) and Silicone High Temperature Resin, 
tures aircraft might encounter from sea level Varglas Silicone is the first and only Class H 
to substratosphere. Today, Varglas Silicone insulation with these features: 


EFFICIENT AT 500°F. — flexible at —85°F. 


MOolIsTURE AND FUNGUS-RESISTANT — has excel- 
lent resistance to moisture and fungus. 


FirE-RESISTANT — flame resistant and _ self-ex- 
tinguishing. 


ABRASION-RESISTANT — pliable and non-fraying. 





DIELECTRICALLY STRONG — average readings up 


' CORPORATION to 7,000 volts. 


Available in various NEMA colors in several 
niet j types and grades of tubing and sleeving — lead 


Insulating y wire and tying cord, too. 
VARFLEX Sales (o.. Jue. 


309 N. Jay St., Rome, N. Y. 
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tional type cooling systems. 

The grouping of accessible units 
simplifies the maintenance problem. 
In the event of failure, units or sub- 
assemblies rather than isolated com- 
ponents can be checked and the fault 
remedied by the insertion of a 
unit or subassembly. 


new 
The testing of 
units rather than components allows 
for simplification of maintenance test 
equipment, making feasible the adap- 
tation « built-in fault locating sys- 
tems, which do not require the abil- 
ity of highly trained personnel. 2 9 9 


Fig. 3—Components are wired before 


assembly into chassis. 


Motor-Driven Differential Pressure Meter 


Follow-up reversing motor 
drive takes all operating load 
off diaphragm 


FOR MEASURING LOW 
or gas flow, or the ratio of air flow 
to gas ia a new differential flow 
meter, Fig. 1, developed by the Hays 
Corpor: ation, Michigan C ity, Ind., em- 
ploys a pilot and power unit between 
the measuring element and the re- 
corder. The measuring element is a 
diaphragm actuated by differential 
pressure across an orifice. As shown 
in Fig. 2, the differential pressure de- 
veloped by the orifice moves the dia- 
phragm against helical steel calibrat- 
ing springs and comes to rest in a 
balanced position when the differ- 
ential force equals the spring force. 
The resultant position of the pilot con- 
tact, carried on the arm of the dia- 
phragm unit, is indicative of the 
differential pressure. 

Line voltage is impressed across the 
pilot contact and the coils of the split- 
field reversing capacitor motor. The 
rotor of the motor positions the follow- 
up contact through a gear train and 
lever. When the pilot contact is open, 
as shown in the illustration, the motor 
runs in a direction to close the con- 
tact. When the pilot contact is closed, 
the motor reverses and opens the con- 
tact. As a result, the floating contact is 

continually feeling for the other con- 
tact and the motor oscillates slightly. 
In addition to actuating the follow- -up, 
the motor positions a calibrated cam, 
designed to convert the square root 
relationship between differential pres- 
sure and flow to a linear chart spacing. 
A ball bearing roller rides on the 


RANGES of air 
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contour of 


the cam and through a 
linkage positions the indicator, record- 
er and integrator of the flow meter. 
The diaphragm material is silk im- 
pregnated with Koroseal to make it 
impervious at fairly high temperatures 
and pressures. The only load placed 
on the diz iphragm is moving the con- 
tact arm. 

The capacitor type motor has a 
fully enclosed, lubricated gear train 
and provides uniform power in excess 
of that required to operate the meter 
throughout its range. The motor never 
stops when the meter is in operation; 
it is either moving to a new position 
or oscillating about a constant position. 


Fig. 1—The Hayes Dial- 
flow Meter incorporates 
a follow-up reversing 
drive to move 
the pen without placing 
load on the 
element. 


motor 


sensing 


The cam contour is formed and cal- 
ibrated against laboratory standards. 
Its form can compensate for the varia- 
tions in the coefficient of discharge of 
the orifice that accompany variations 
in flow—an important feature when 


measuring air or gas at low static 
pressure. 
The integrator, Fig. 3, is automatic 


and positive since it is electrically 
driven by a synchronous motor. The 
counting train is actuated by an oscil- 
lating lever that is moved back and 
forth by the synchronous motor to ad- 
vance the counting train every 30 sec 
by an amount corresponding to the 
instantaneous position of the integrator 
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SCRAMBLING MESSAGES TO 


GUIDED MISSILES 


sy GUARDIAN 


COVER A WIDE RANGE OF CONTROL APPLICATIONS... 


One of many methods used for the operation and control of guided missiles is 
multiple channel transmission that scrambles the channels and frequencies 
on which the control signal is sent. A Guardian hermetically sealed unit, spe- 
cially designed for continuous switching of multiple channel transmission, is 
used to prevent interception of the missile by unfriendly hands. 

Another application of Guardian units—the Series 155-A Relay regulates 
the duty cycle of a Thyratron tube to control the time involved operating a 
testing tool for the separation of metals. This sorting principle employs the 
tribo-electric effect on metals, steel and non-ferrous alloys, whereby a stand- 


SERIES 155-A RELAY 


The Series 155-A Relay is compact, sturdy, ard metallic specimen held in the chuck of a reciprocating tool is rubbed 
easily mounted, small in size. Constant spring against the unknown for a controlled time. Should a chemical or metallurgical 
tension contacts attached to armature “‘make"’ = — dissimilarity exist between the chuck-held specimen and the unknown material, 
eo eee a ele — a minute electrical current is generated and so indicates on a calibrated dial. 
wiping contact compensates for misadjustments Thus, the operator quickly identifies, sorts and accomplishes non-destructive 


or voltage variations. Fixed contacts mounted 
on field piece. Moulded bakelite armature in- 
sulator. Operates up to 220 volts. 


testing of each metal item. There’s a Guardian unit to solve your control 
problem. Write. 





AN-3303-1 D.C, AN-3324-1 D.C, Series 595 D.C. Series 610 A.C.—615 D.C, ‘Sertes 695 D.C. 


WRITE— WIRE—TELETYPE—PHONE NOW! 


GUARDIAN WELECTRIC 


1627-A W. WALNUT STREET CHICAGO 12, ILLINOIS 


A COMPLETE LIME OF RELAYS SERVING AMERICAN INDUSTRY 
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PILOT 
CONTACT 








REVERSIBLE 
MOTOR 


INTEGRATOR 


DIAPHRAGM 
¥ 
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Fig. 2—Meter mechanism swung out of the case is ' CHART 


(left) and a schematic diagram (right) of the 
follow-up principle. Within the protective tube a 
contact moved by the diaphragm is continually 
“sensed” by the motor-driven pilot contact; 





RIDER PIN 
I PAWL 


KNOCK -OFF POINT 
ADJUSTABLE STOP ARM ‘| 





































crometer screw for the calibration of 
the integrator is accessible by opening 
the door of the case. OOC 


Non-organic sensing element 
gives greater accuracy for auto- 
matic controls. 


To MEASURE AND CONTROL humidity 
requires an electrical signal propor- 
tional to moisture in the air. In the 
automatic humidity control devel- 
oped by the Barber-Colman Co., 
Rockford, Ill., the humidity sensing 
element is a resistance element which 
varies inversely with the relative hu- 
midity in approximately a logarithmic 
manner. Physically, the element con- 
sists of a dual wire winding on a poly- 
styrene cylinder, Fig. 1, with the 
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cam in the motor drive moves the chart pen, wr tees etree Reve senen arenes vincnancce OSCILLATING 
translating the square-law relation of pressure me aA —_— 
drop into uniform increments of flow on the 
chart. 
INTEGRATOR 
CAM SECTOR 
cam sector which is at all times pro- 
portional to the rate of flow. sik 
A rider pin attached to the pawl of “TRAIN ee 
the oscillating lever rides on the inte- aaa 
grator cam; when the rider pin reaches "SPwvor SHAFT 
the knock-off point, the pawl engages 
and advances a knurled disk mounted 
on the first staff of the counting train. 
The pawl acts as a clutch to drive the 
disk forward an amount equal to the 
distance between the knock-off point 
and the adjustable stop arm. A mi- UNIT GEAR 


Fig. 3—Integrating mechanism converts rate into quantity. 


wires acting as electrodes. The cylin- 
der is covered with a coating of a 
lithium chloride solution whose re- 
sistance varies with the amount of 
moisture present in the air. 

To avoid direct contact with the 
active surface when handling the 
element, the cylinder is mounted in- 
side a perforated guard cylinder. 


Fig. 1—Heart of the electronic humid- 
ity control is this plug-in sensing ele- 
ment with its perforated guard shield. 
Organic coating shunts cireuit between 
parallel windings, cnanging resistance 
with humidity. 


Electronic Bridge Humidity Control 


Where the element must also be pro- 
tected against particles and con- 


tamnants in the air stream, a special 
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Po hk: 


Technique of Western Felt production and 








processing has built an enviable 





reputation for engineering precision. 
Chemical specifications must be perfectly 
met—parts from wool softness to rock 
hardness are cut to close tolerances. 

As an extremely versatile material 
Western Felts are resilient, flexible, 
compressible. They resist oil, water, heat, 
age—do not ravel, fray or lose shape. 
New uses found daily. It pays to 

depend on Western Felt. 


Check Possible Uses for Your Product 
e Excluding dirt, grit, dust e Retaining lubricants 
e Thermostatic insulation e¢ Isolating vibration 
a Cushioning shock ® Padding, packing, seals and To Meet All S.A.E. and 
e Air and liquid filters ¢ Gaskets, channels, etc. Military Specifications. 

e Grinding, polishing, etc. e Weight reduction 


Sheet and Roll Felt Manufac- 
tured for Special Purposes 





@ Instrument mounts 





eee 


4035-4117 Ogden Ave., 
Chicago 23, lilinois 


Branch Offices in Principal Cities 


WORKS 


MANUFACTURERS AND CUTTERS OF WOOL FELTS 
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DESIGN TRENDS 





moisture pervious cellophane sheet is 
wrapped around the guard cylinder. 

The range of relative humidity 
values for which these units can be 
controlled is divided into four almost 
equal parts, from 25 to 95 per cent 
R.H. Each part of the range can be 
covered by a separate plug-in sensing 
element. The elements are color-coded 
for quick recognition of which ele- 
ment is being used. 

Typical applications of the control 
are in textile mill weave and spinning 
rooms, and in industrial test labora- 
tories and conditioning rooms. A two- 





Fig. 2—An aspirating, proportional- 
type humidity controller, with sensing 
element suspended at the left in lower 
compartment directly in the path of 
the air stream pulled through by the 
aspirating fan at the right. 





Fig. 3—Remote sensing elements for 
insertion into supply or exhaust ducts. 
Coaxial cable is used to connect remote 
sensing elements to the control cabinet. 


position type can be used for either 
humidifying or dehumidifying, and a 
proportioning type for both. For 
mounting in the conditioned space, 
the sensing element is located in the 
bottom closed sections of the cabinet, 
Fig. 2, and an aspirating fan pro- 
vides a continuous supply of room air. 
Remote elements also can be used 
such as the insertiof type, Fig. 3, 
for sensing thesrelative humidity in a 
supply or return air duct. 

The resistance change between the 
two wires of the sensing element is 
measured by connecting the element 
in one leg of a Wheatstone bridge, 
as shown on the wiring diagram. The 
250 k potentiometer in the lower left 
leg of the bridge is a logarithmic 
taper potentiometer used to adjust 
the control point of the bridge. Un- 
balance is amplified to operate a relay 
that positions motor-operated valves 
or controls on the humidifying or de- 
humidifying equipment. 

Calibration adjustment in the two 
upper legs of the bridge is provided 
to compensate for variations from one 
element to the next. In this way, the 
relative humidity in the controlled 


Element Fon t i 
si acoaill YOOO®MOOO® 
Se 
| os 

Coaxial cable ->4l! 





Calibration 
adjustment 


adjustment 
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space agrees with the value set on 
the control point dial. 

The detector used with this bridge 
is a vacuum tube amplifier consisting 
of two twin-triode tubes and a selenium 
rectifier. The second tube terminates 
in either a conventional plate relay 
for two-position control, or in a d-c 
polarized relay with SPDT contact 
arrangement for proportioning control. 

The two-position controllers use a 
potentiometer in the input of the 
amplifier to provide adjustable differ- 
ential; proportioning controllers use a 
second bridge connected in series with 
the main bridge to shift the control 
point in proportion to the position ot 
the controlled device. The amount of 
proportioning action is adjustable by 
means of a 300-ohm potentiometer 
connected across the output of the 
second bridge. 

In the proportioning controllers, 
an “open-auto-close” switch has been 
added to enable automatic or manual 
control of the motor-operated valve 
or damper control motor on the hu- 
midifving or dehumidifying system, 
thus making it convenient to shut off 
sections of the complete system. 0 


Proportioning pot. W5v 6 
















Selenium 
rectifier 


Tube filaments 
6 SC7 6SN7 


Pe 





Fig. 4—Wiring diagram of the proportioning electronic type humidity control. 


The second (lower) bridge is connected in series with the main bridge to shift 
the control point in proportion to the position of the controlled device. 


Carton Packing of Automatic 


HERE IS A CASE where a packaging 
vendor tried to anticipate the require- 
ments of a customer whose prod- 
uct design had not been complet- 
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ed. Through the “grapevine,” Gaylord 
Container Corporation had learned 
that The Maytag Company of New- 
ton, Ia., had on its drawing board 


ELECTRICAL 


Washers 


a new automatic clothes washer that 
was to be the last word in design 
and function. This seemed to present 
an opportunity for developing a cor- 


MANUFACTURING 


Jacksor TELEVISION 
Channels 63 te Savings 


with TINNERMAN SPEED NUTS’ 


@ Engineers at Jackson Industries, Inc., Chicago, Ill. are 
“on the beam” when it comes to maintaining TV quality 
at production line speeds. They found the SPEED NUT 
way of attaching their new Tri-Lok television chassis 
to the cabinet picked up a neat 63% production savings! 
This attachment was one of their toughest fasten- 
ing problems...to solve it Jackson found a standard 
Tinnerman part tailor-made and engineered for the job! 


Four angle brackets are used to fasten the chassis to 
the cabinet. In the old way, an angle bracket was threaded 
to receive a machine screw, and it was necessary to align 
the screws perfectly with the threaded holes since the 
attachment is in a “blind” position. 


SPEED NUTS eliminate the tapping operation required 


in threading the angle brackets, making hole alignment 
easier, faster! Now Jackson has adapted this part into 
their standards along with a 63% savings in time and 
materials-handling! 


You can turn your fastening problems into production 
savings...do as thousands of manufacturers are doing 
...turn to Tinnerman for a FREE FASTENING ANALYSIS 
of your productse The Tinnerman representative in your 
area will be happy to give you the full details on this great 
service. Call on him today or write direct to: TINNERMAN 
PRODUCTS, INC., Dept. 12, Box 6688, Cleveland 1, Ohio. 


In Canada: Dominion Fasteners Ltd., Hamilton, Ontario. In Great 
Britain: Simmonds Aerocessories, Ltd., Treforest, Wales. In France. 
Aerocessoires Simmonds,S.A.—7 rue Henry Barbusse, Levallois(Seine. ) 


THE OLD WAY: 


Mie Ll: le-t4 ota 
Tat MeO ME] +) 00> Me Ce 
TN Ce hon 
ottaching the chassis to 

* the cabinet; hole align- 
ment was always a problem 
Te ela Cee) 
“blind” positions. 


THE SPEED NUT WAY: 


The SPEED NUT Principle of 
Spring Tension fastening 
applied to the 4 angle 
brackets eliminates these 
hole alignment problems 
providing sturdy, vibration- 
lel le 
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(Left) Final design of corrugated board container develop- 
ed for major appliance. Elements going into Gaylord Drum- 
pak container for Maytag washer are at right. Body and lid 











Styrene-Acrylonitrile Embedments 


inner OF ELECTRONIC CIRCUIT 
£% units embedded in AN-5 Casting 
Resin, developed by the National 
Bureau of Standards. Left to right: 
(1) 2-stage printed-circuit amplifier 
being embedded; (2) complete 2-stage 
plug-in amplifier before being em- 
bedded; and (3) after embedment; 
(4) embedded plug-in unit comprising 
two separate 2-stage amplifiers, in- 
cluding a total of 4 subminiature 
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tubes; (5) plug-in resistance bridge. 

AN-5 can be made from low-cost 
ingredients, can be stored without 
refrigeration, has excellent high-fre- 
quency electrical properties. Prop- 
erties and composition were sum- 
marized in “Cast Resin Embedments 
for Circuit Subunits and Components,” 
a review article, in the September 
1951 issue, ELECTRICAL MANUFACTUR- 
ING, p. 103. OOo 





are 325-lb test cylinder board, liner 350-lb test. Protective 
pad at top prevents scratching of porcelain surface. Top 
and bottom flanges are bound by *¢-in. steel strapping. 


rugated container for shipping the 
Maytag washer despite the customer's 
lack of enthusiasm for closed pack- 
ages for porcelain enamel parts be- 
cause of hidden damage—mostly chip- 
ping and rubbing. In setting up pack- 
age design objectives, the following 
factors had to be considered: 


1. Stacking strength as affected by 
warehousing and carloading. 


2. Cost factors compared with type 
of container then in use. 
3. Merchandising viewpoint to 


ward a radical change in pack 
aging. 


Gaylord also had to rely on the co 
operation of Maytag in making test 
shipments in order to obtain modifica- 
tion of railroad Rule 41 which placed 
a 20 per cent rate penalty for ship- 
ping such a large product in a cor- 
rugated container. 

Naturally enough, Maytag was re- 
luctant to supply Gaylord with even 
a patiern of the washer. It was top 
secret. Hence the first packaging sam- 
ple was developed to hold a hypothet- 
ical washer with the approximate 
over-all dimensions known, but scant 
knowledge of important factors in 
weight distribution such as motor lo- 
cation. This sample could do little 
more than give an idea of the pos- 
sibilities inherent in the Drumpak 

(Continued on page 268) 


ELECTRICAL MANUFACTURING 





Wanted! 


Tough circuit 
problems for 


GLOBAR 


Ceramic Resistors 





To help you solve those tough problems, five types of GLOBAR Brand Ceramic Resistors, with 
distinctly different characteristics, are available in a wide range of shapes and sizes. Whenever 
you have difficult temperature or voltage compensation problems in your electrical or electronic 
Circuits, you can count On GLOBAR Ceramic Resistors to help you out. In ordinary circuits, too— 
wherever maximum resistor life and dependability are required—try GLOBAR Ceramic Resistors. 


GLOBAR Ceramic Resistors are engineered to meet your exact requirements. They are electrically 
fired in one piece, and will withstand the severest service. They are always uniform, because 
they are strictly controlled from design and manufacture to final inspection. 






If you have a resistor problem, let our 
engineers help you—without obliga- 
tion, of course. Just send complete 
circuit information. 


GLOBAR 


TRADE MARK 


GLOBAR Brand Ceramic Resistors 













TEMPERATURE 
COEFFICIENT 






VOLTAGE 
COEFFICIENT 


DISSIPATION 
CAPABILITY 









NORMAL 


EXCEPTIONAL 
MODERATE NORMAL 
PRACTICALLY ZERO 







PRACTICALLY ZERO 


ABOVE NORMAL 







EXTREMELY HIGH NORMAL 


—) Ceramic Resistors 


\ 
pesistor® \ a For useful engineering data on GLOBAR 
4 


Ceramic Resistors, write for your copy of by CARBORUNDUM 
Bulletin R to Dept. EM 87-124. 


“Carborundum” and “Globar” are registered trademarks which indicate 
manufacture by The Carborundum Company, Niagara Falls, New York 
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(Left) Final design of corrugated board container develop- 
ed for major appliance. Elements going into Gaylord Drum- 
pak container for Maytag washer are at right. Body and lid 











Styrene-Acrylonitrile Embedments 


irener OF ELECTRONIC CIRCUIT 
+X units embedded in AN-5 Casting 
Resin, developed by the National 
Bureau of Standards. Left to right: 
(1) 2-stage printed-circuit amplifier 
being embedded; (2) complete 2-stage 
plug-in amplifier before being em- 
bedded; and (3) after embedment; 
(4) embedded plug-in unit comprising 
two separate 2-stage amplifiers, in- 
cluding a total of 4 subminiature 
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tubes; (5) plug-in resistance bridge. 

AN-5 can be made from low-cost 
ingredients, can be stored without 
refrigeration, has excellent high-fre- 
quency electrical properties. Prop- 
erties and composition were sum- 
marized in “Cast Resin Embedments 
for Circuit Subunits and Components,” 
a review article, in the September 
1951 issue, ELECTRICAL MANUFACTUR- 
ING, p. 103. Bp aE Ee 
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pad at top prevents scratching of porcelain surface. Top 
and bottom flanges are bound by *¢-in. steel strapping. 


rugated container for shipping the 
Maytag washer despite the customer's 
lack of enthusiasm for closed pack- 
ages for porcelain enamel parts be- 
cause of hidden damage—mostly chip- 
ping and rubbing. In setting up pack- 
age design objectives, the following 
factors had to be considered: 


1. Stacking strength as affected by 
warehousing and carloading. 

2. Cost factors compared with type 
of container then in use. 

3. Merchandising viewpoint to 


ward a radical change in pack 
aging. 


Gaylord also had to rely on the co- 
operation of Maytag in making test 
shipments in order to obtain modifica- 
tion of railroad Rule 41 which placed 
a 20 per cent rate penalty for ship- 
ping such a large product in a cor- 
rugated container. 

Naturally enough, Maytag was re- 
luctant to supply Gaylord with even 
a patiern of the washer. It was top 
secret. Hence the first packaging sam- 
ple was developed to hold a hypothet- 
ical washer with the approximate 
over-all dimensions known, but scant 
knowledge of important factors in 
weight distribution such as motor lo- 
cation. This sample could do little 
more than give an idea of the pos- 
sibilities inherent in the Drumpak 
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Wanted! 


Tough circuit 
problems for 


GLOBAR 


Ceramic Resistors 





To help you solve those tough problems, five types of GLOBAR Brand Ceramic Resistors, with 
distinctly different characteristics, are available in a wide range of shapes and sizes. Whenever 
you have difficult temperature or voltage compensation problems in your electrical or electronic 
circuits, you can Count On GLOBAR Ceramic Resistors to help you out. In ordinary circuits, too— 
wherever maximum resistor life and dependability are required—try GLOBAR Ceramic Resistors. 


GLOBAR Ceramic Resistors are engineered to meet your exact requirements. They are electrically 
fired in one piece, and will withstand the severest service. They are always uniform, because 
they are strictly controlled from design and manufacture to final inspection. 


: , If you have a resistor problem, let our 
GLOBAR Brand Ceramic Resistors r P p ' ; 
engineers help you—without obliga- 
TEMPERATURE VOLTAGE DISSIPATION tion, of course. Just send complete 
COEFFICIENT COEFFICIENT CAPABILITY 


Circuit information. 
LOW (POSITIVE) PRACTICALLY ZERO EXCEPTIONAL 


MODERATE NORMAL 
ABOVE NORMAL 


TRADE MARK 
NORMAL 


ig \ Ceramic Resistors 


ot \ 7 - “ ° 
Resist \ i For useful engineering data on GLOBAR 


\ Ceramic Resistors, write for your copy of by CARBORUNDUM 
Bulletin R to Dept. EM 87-124. 


“Carborundum” and “’Globar” are registered trademarks which indicate 
manufacture by The Carborundum Company, Niagara Falls, New York 
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NEW COMPONENTS 


AND MATERIALS 


‘or further information on any item 
reviewed in this section, 

circle item number on postcard 

in Reader Inquiry Facility, 

or write direct to the manufacturer 
giving ELECTRICAL MANUFACTURING 

as the source for your inquiry 





REVERSIBLE STEPPING SWITCH HAS MANY APPLICATIONS 


SELF-INTERRUPTED, completely rever- 
sible operation makes possible the use 
of Model 2700 bi-directional stepping 
switch in many types of high-speed 
applications. Because the output shaft 
of the switch is free at both ends for 
connections to external attachments, 
the basic mechanism can be used as a 
stepping motor for special servo and 
control applications. Switch also has 
other uses. As a differential counter, 
the unit can indicate a remaining 
quantity or balance on hand, such as 
in a hopper or processing unit, where 
each unit inserted advances the switch 
and each unit taken out or completed 
reverses it one step. As a remote 
positioning motor, the switch mechan- 
ism can be controlled by bi-directional 
remote sources, such as dials or shafts 
having stops at discrete points. In 
automatic computers, it can be used 
as a digit-storage register, a single 
switch being able to add or subtract 
over separate control paths. As an 
automatic attenuator, it is used to add 
or subtract resistances for adjusting 
gain and preventing overloads. And 
as a digital, self-balancing bridge, 
Model 27000; together with discrete 
resistance steps, converts analog test 
or process data directly to digital con- 
tact closures immediately available 
for computation or control. As a re- 
sult of its design, external pulses of 
short duration can be applied to ad- 
vance or reverse the shaft and wipers 
one step for each pulse; an interlock 
positively prevents partial steps due 
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to a defective control pulse or signal. 
Wipers cannot be positioned between 
steps. The driving mechanism can be 
separated by a single bolt from the 
contact bank for servicing or for use 
as a stepping motor. The switch 
mechanism—an ___ electro-magnetically 
operated pawl and ratchet—steps the 
output shaft to 36 discrete angular 
positions in 10-deg steps. Drive is 
direct, since shaft movement occurs 
upon energization of the coil rather 


ELECTRICAL 


than through the use of springs. A 
typical switch has four parallel cir- 
cuits of 12 positions. Special contact 
banks with up to 25 contact positions 
can be furnished; also, by replacing 
a level of contacts with a solid metal 
sector to provide center feed to the 
wipers, full 360-deg rotation is ob- 
tained over 36 contacts. Consolidated 
Engineering Corp., 300 North Sierra 
Madre Villa, Pasadena 4, 
No. 1, 


California. 





MANUFACTURING 


* again, molded plastics play an important 
part in both the appearance and the utility of a prod- 
uct. This time it’s a new Crosley Air Conditioning 
Unit . . . designed to filter, purify, dehumidify and 
circulate air with or without cooling . . . built pri- 
marily for home use. The handsome, durable, decora- 
tor-styled grille is molded of a high-impact poly- 
styrene in a soft pastel shade to harmonize with 
almost any color scheme. 

The molding is a two-operation job. .. frame from 
one mold . . . louvres from a combination mold. The 
louvres at the left are individually adjustable so air 
may be directed up or down or in more than one 
direction. 


- 2 2 2 


If you manufacture air conditioning units, molded 
plastics are sure to be in the picture, today or in the 










CROSLEY 


Air Conditioning 


and 


CHICAGO 
MOLDED 
PLASTICS 


near future. And you'll find it good business to put 
Chicago Molded in this picture, too. For here your 
job will be in the hands of capable technicians and 
production men with unusual experience. Take cab- 
inets, for instance. We’ve molded thousands of them 
during the past 33 years . . . all types and sizes in- 
cluding the largest made. We’re used to long runs in 
large volume, and this applies even to the biggest ones. 

We mold all materials, thermosetting and ther- 
moplastic. We can provide the molding method best 
suited to your job. . . compression, injection or trans- 
fer. And we can make deliveries to meet your own 
production schedules. 

That’s why Crosley . . . and hundreds of other in- 
dustrial leaders . . . like to do business with Chicago 
Molded. And why you, too, will find it profitable to 
discuss plans with a Chicago Molded engineer. Just 
write, wire or phone. There’s no obligation. 


CHICAGO MOLDED ------- 
PRODUCTS CORPORATION 


1024 NORTH KOLMAR AVENUE e CHICAGO 51, ILLINOIS 
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Compare Prices and Properties! 


You'll Choose =(hhexed $= 
REINFORCED PLASTIC SHEETS 


Use the prices and test data tabulated below to compare 
Imcor reinforced plastic sheets with materials you are present- 
ly using. You’ll find all four Imcor standard sheet grades offer 
exceptional features at remarkably low prices. That’s because 
Imcor standard grades weigh less per unit volume. Excessive 
amounts of “fillers” aren’t used—you get higher property 
values and more material for your money. All standard grades 
are reinforced with glass mats for top vari-directional strength. 
They’re ideal for electrical insulating, supporting, and struc- 
tural work in all types of equipment. 











*Price per 36” x 36” 
_ Sheet, 1,000 tb Quan. 


Std. Thicknesses, in. 





Tensile Strength, psi 
impact Izod, ft lb 
Dielectric Strength, VPM | 
Temperature Limit, °F 

*Prices subject to change without notice. 


GRADE GMB-1 is a Class B electrical insulation with top 
electrical properties designed for thin sheet applications such 
as relay build-ups, transformer barrier insulation, and thin 
motor slot wedges. Punches easily. 

GRADE GMB-2 is a general purpose Class B insulation 
offering the best combination of low price, good electrical prop- 
erties, and ease of fabrication. 

GRADE GMB-3 is an extra tough Class B insulation for 
rugged service. High-tensile and high-impact strengths make 
it useful for motor slot wedges and structural parts, such as 
terminal strips. 

GRADE GMH-1 is suitable for Class H insulation and is 
rated to 420°F, yet its cost is comparatively low. Tests show 
that strength increases with heating cycles. 

Get more information about these standard Imcor glass mat 
reinforced plastic sheet grades as well as special grades. Tech- 
nical Bulletin B-126 and complete prices will be sent promptly 
by your nearest IMC office. 


CHT ec 
CORPORATION Ne 
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BE *CHICAGO 6 *CLEVELAND 14 DAYTON 2 MILWAUKEE 2 
| $65 W. Washington Bivd. 1231 Superior Ave., N. E. 120 W. Second St. 312 €. Wisconsin Ave, 
| Phone CEntral 6-7320 ‘Phone SUperior 1-2310 Phone Michigan 1391 Phone DAly 8-5359 
PITTSBURGH 22 DETROIT 2 *MINNEAPOLIS 3 ' PEORIA 
535 Smithfield Street Harry R. Brethen H. A. Holden, Inc. W. C. Johnson 
| Phone GRent 1-7100 15 Lawrence Ave. 1208 Harmon Place 101 Heinz Court. - 
i . Phone TOwnsend 8-2577 Phone Geneva 5353 Phone 2-7786 — 
“Local Stocks Available 
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MOTORS IN SMALLER 
FRAME SIZES 


As a result of new design, totally 
enclosed Baltric line of motors pro- 
duces greater horsepower in standard 
NEMA frames. Two typical models 
are a three-phase squirrel-cage_in- 
duction motor rated at 2 hp and 1725 
rpm in a 66 frame and a single-phase, 
capacitor-start, induction-run motor 
rated at % hp and 1725 rpm in a 
56 frame. Line includes single phase 
and polyphase motors with integral- 
and fractional-horsepower ratings. As 
a result of the construction, the stator 
frame is lighter in weight due to the 
use of aluminum, and improvements 





have been made in the rotor and end 
plates. The ball bearings are sealed to 
prevent entrance of dirt and to retain 
the lubricant, but provision has also 
been made to remove the old and to 
add new grease. Among the other 
features is the incorporation of a new 
ventilating system containing two ex- 
terior non-sparking aluminum fans, 
one at each end of the motor, which 
are mounted in recesses of the end 
plates. The cooling air passes over the 
whole surface of the motor and keeps 
the temperature of the motor within 
the prescribed limit. The bearings are 
the coolest part of the motor, en- 
abling it to operate in high ambient 
temperatures. Fan guards are of heavy 
sheet steel. Additional feature is that 
the base can be separated from the 
stator frame, making it possible to use 
special bases for various applications. 
Baldor Electric Co., 4351 Duncan 
Ave., St. Louis 10, Mo. 


e No. 2, Reader Facility, page 195 


TRANSISTORS 


P-N-P junction transistors, Types 
CK721 and CK722 are now available. 
While the first type can now be ob- 
tained in production quantities, the 
second type will be available only in 
limited amounts until April. Maxi- 
mum ratings of Type CK722 are: 
collector voltage, — 20 volts; collector 
current, —5 ma; collector dissipation 
(at 30 C), 30 milliwatts; emitter 
current, 5 ma; and ambient tempera- 
ture, 50 C; for Type CK721, the 


ELECTRICAL MANUFACTURING 


Ranges 10 VA to 300 KVA 
15-400 Cycles; 1, 2 or 3 Phase 
Dry Type Only 


Noha 62303 2.0 


WINDING LABORATORIES 


9 ALBERMARLE AVE. TRENTON 3, N. J. 
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Something new 
in Precision Potentiometers .. . 





.«. the standardization of a Non-Linear Precision Potentiometer, 
the type RVP3-S59 Sine-Cosine potentiometer, one of the many types 
standard with the Technology Instrument Corporation, performs two 
operations in a single potentiometer assembly . . . two wipers 


spaced 90 degrees apart yield both sine and cosine outputs. 














maximum ratings are collector voltage, 


tian Genie — 20 volts: collector current, —5 ma; 
ohms plus or minus 5 per cent collector dissipation (at 30 C), 30 
between terminals 1 and 3. milliwatts; emitter current, 5 ma; and 
2. Accuracy: Plus or minus ambient temperature, 50 C. Both 
= onde gag types have noise factors averaging 22 
3. Maximum voltage: Conserva- db at 1000 cycles. Type CK721 has 
tively rated as 80 volts an average power gain of 38 db; 
between terminal 1 and 3. I aN tie CK722, 30 db. Leads may be soldered 
4. tin yee iat ilediaiatinie nasil or welded into the circuit or cut for 
cycles in either direction insertion into standard subminiature 
at 30 rpm. sockets. Weight of each type is 0.025 
5. Potentiometer base: Pre- oz. Raytheon Mfg. Co., Receiving 
eta eee mnes Tube Div., 55 Chapel St., Newton 
with corrosion resistant 58, Mass. 
black Alumilite. Ctl No. 3, Reader Inquiry Facility 
6. All fixed connections 
are soldered. 
7. Wipers: Paliney spring LINEAR MOTION 
wiper with double contact, POTENTIOMETER 
for positive electrical 
connection, long wear Linear-motion potentiometer with 
and light torque. precision wire-wound resistance ele- 
8. ee nan ie ments is used to convert mechanical 
efficient of .00002 parts movement or position into an electrical] 
per degree centigrade. signal which can be transmitted to re- 
9. Slip Rings: Inlaid coin silver mote recording and indicating devices. 
ann tae pee 3 Featuring a rectangular design, the 
siclieidiiin’ cxidh dioees ee ; small instrument, Model 108, has a 
seaiebenen. 3 linearity of + 0.5 per cent or better. 
10. Full humidity protection “ 
with type 76-S fungus re- 3 
sistant varnish. = 
11. Units may be ganged, using > 
TIC’s patented ‘‘Constrict-O- 
Grip" clamp rings which 
permit precise phasing with 


amazing ease. 








TIC standard potentiometers have the same built-in precision 





and craftsmanship normally found only in custom-built products. 
Research,engineering and design facilities for special construc- 
tions and non-linear or linear functions are an integral part of 


TIC services. Submit your potentiometer problem, whether the need 
is for standard or custom design. 


Engineering Representatives 
Cleveland, Ohio — PRospect 1-6171 Arnprior, Ontario, Can. — Arnprior 400 
ee. - —~ Uae 8-1141 New York, N. Y. — MUrray Hill 8-5858 
ochester, N. Y. — Monroe 3143 Cambridge, Mass. — ELiot 4-1751 
Can Conn. — Canaan 649 Hollywood, Cal. — HOllywood 9-6305 


aan, 
Dayton, Ohio — Michigan 8721 Dallas, Texas — Dixon 9918 
Baltimore, Md. — Plaza 7694 


A resolution of 0.001 in. is attainable 
with standard shaft travels of 1%e. 
2%, 4, and 6 in. Intermediate travels 
are also available. Potentiometer will 
withstand sustained acceleration of 
100 g and vibrations of more than 
1000 cps. Positive connection be- 
tween actuator rod and contact as- 
sembly eliminates backlash and thus 
allows high-frequency operation of the 
shaft. Standard resistance values 
range from 1000 to 50,000 ohms. An 
output of at least 26 volts is attain- 
able. Applications include use in 
recording circuits, telemetering net- 


Technology Instrument Corp. 


537 Main Street, Acton, Massachusetts. 





Phone Acton 3-7711 
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CONTINENTAL SCREW COMPANY, NEW BEDFORD, MASS., U.S.A. 





~~ 


Ti 


When it comes to works, and aircraft and guided missile 


control systems. Dimensions are 


kK 5s in.x % in.x2% in.; weight is 1% 
PACKINGS d GASKETS oz. Bourns Laboratories, 6135 Mag- 
an nolia Ave., Riverside, Calif. 
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come to Garlock...manufacturers SPEED REDUCTION DRIVES 
New series of 20:1 ratio speed-re- 


of mechanical packings duction units are said to feature im- 


provements in gears, bearings, 

since 1887 housing, lubrication and oil sealing 
systems. Gearing in the speed re- 

| ducers, designated Shaft-King, con- 
sists of two trains of the single-helical 
type. Both ball bearings and tapered- 
roller bearings are used, with longer 
bearing and gear life being made 
possible by a_ special three-wall 
housing. Gearing and bearings are 
continuously splash-lubricated by the 
high-speed gear and the counter-shaft 
pinion which run in a large oil reser- 

| voir in the lower third of the unit 
| housing. Shaft design places both 
| 





Above—A few of the wide variety of TEFLON packings 
and gaskets manufactured in the Garlock factories. 





GARLOCK pioneered in the design and manufacture of 
packings and gaskets made of Trerton. Garlock products 


made of TEFLON are unaffected by acids, organic solvents and input and output shaft above oil level; 
other chemicals at operating temperatures from below — 90°F. therefore bearing seals do eer ae 
RO LE TORE against a head of oil. Additional fea- 

I ese packings and gaskets are ideally suited ture is a leakproof, anti-friction oil- 
for many other applications due to TEFLON’s low coefficient sealing system. Interchangeable split 
of friction. tapered bushings with locking nuts 


eliminate fretting-corrosion and make 


We have the facilities to m« -hine TEFLON i 
s to mold, machine, or form TEFLON in units adaptable for any shaft size 


a wide variety of shapes and sizes for packing and gasketing. through 3% in. Speed reducers can 
When you need finished TEFLON parts contact your Garlock be mounted direetly on shaft of 


driven machine and require only 
standard shaft lengths (twice the 
shaft diameter plus clearance) for 
mounting. As a protection against 
shock-, jam-, or built-up loads, re- 
ducers can be equipped with xnanu- 
facturer’s torque-arm overload release. 

‘ The American Pulley Co., 4200 Wissa- 
f 7 hickon Ave., Philadelphia 29. 


representative or write for our TEFLON Catalog. 





THE GARLOCK PACKING COMPANY 
PALMYRA, NEW YORK 

In Canada: The Garlock Packing Company 
of Canada Ltd., Toronto, Ont. 


*The DuPont Company's Trademark 
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i 
ENCAPSULATING RESIN 
: Epoxy plastics are 100 per cent 


solid resins designed primarily for 
encapsulating and sealing electronic 


PACKING 5, GASKET S, OIL SE AL S, ; components. Characteristics are: high 


dielectric strength; resistance to tem- 


| MECHANICAL SEAL =; peratures above 150 C; and excelient 
| RUBBER E XPANSION JOINTS ) adhesion to most metals, ceramics and 


plastics. Known as Randac, plastic 
bow. ee si : , | also has good moisture resistance; ex- 
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Latest in a long line of transformer core advance- 
ments, ribbed design gives additional stability to the 
inherent high level of Hipersil® Core performance. 

Because this improvement adds to the mechanical 
strength of the core, it minimizes the possibility of 
springing the sections, thus keeps the matching etched 
core surfaces in intimate contact. This assures the best 
in a low-reluctance, low-loss butt joint. Ribbed cores 
have the same sizes and tolerances as superseded 
non-ribbed cores. 

You can cut size, weight and assembly costs in all 
types of electrical and electronic transformers with 
Hipersil Cores. They combine highest permeability 
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stabilizes core performance | 


with lowest losses ina wide range of sizes, for all 
frequencies (1 through 12 mil cores). Greater flux- 
carrying Capacity, increased mechanical strength help 
make them the best core on the market. For specific 
information on how to apply them to your product, 
write Westinghouse Electric Corporation, P. O. Box 
868, Pittsburgh 30, Pennsylvania. J-70629 














Pacing Relay 
_ Progress 


~ “UPSTAIRS” as well as down 


|| Recent additions to the broad 
array of Struthers-Dunn relay types 
re play vital defense roles in a wide 
variety of applications ranging from 
; 70,000 feet in the air to below the 
* ocean surface. Important S-D design 
and engineering advances materially 
improve relay performance under 
shock, vibration, ambients to 200°C.., 
high humidity and other adverse 
conditions encountered in military 
operations. 


STRUTHERS: DUNN 


Ff 


STRUTHERS-DUNN, INC., 150 N. 13th St., Philadelphia 7, Pa. 


BALTIMORE »* BOSTON ¢ BUFFALO « CHARLOTTE + CHICAGO « CINCINNATI 
CLEVELAND + DALLAS e¢ DETROIT « KANSASCITY ¢ LOS ANGELES 
MINNEAPOLIS + MONTREAL + NEWORLEANS «+ NEW YORK « PITTSBURGH 
ST. LOUIS « SAN FRANCISCO « SEATTLE + SYRACUSE « TORONTO 






OVER 17,000 COPIES NOW IN USE 
“RELAY ENGINEERING,” the famous 640-page handbook 
brings you full benefit of Struthers-Dunn’'s experience in pro- 
ducing thousands of relay types. The ideal guide to modern 


relay selection, use, maintenance and circuitry. Price $3.00. 
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cellent resistance to thermal shock; 
low power factor and low shrinkage 
during cure. Before cure Randac 
exhibits a sharp thermoplastic melting 
point which permits application by 
standard “hot-melt” dip-coating and 
pouring techniques, without casting in 
molds or employing multiple dip and 
cure cycles. When the desired amount 
of resin has been applied, cure can be 
carried out without danger of resin 
flow or drainage. Hermetic encase- 
ment coatings of any _ thickness 
| ranging from approximately 15 mils 
_to more than % in. can be applied. 
After application the plastic is con- 
verted to a tough infusible state by 
a single curing operation. Mitchell- 
Rand Insulation Co., 51 Murray St., 
| New York 7. 
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| TOTALLY ENCLOSED MOTOR 


| Type SS totally enclosed motor is 
| designed for services where damp- 
| ness, dust, fire hazards and corrosive 
| fumes are prevalent. Because of its 
| construction, Type SS is self-cooling, 





eliminating the need of an exterior 
fan and heat-dissipating fins, and is 
provided with a slinger to protect the 
output shaft bearing against the en- 
trance of dirt or water. The motor, 
also available in Type SES, has been 
UL-approved for explosion-proof serv- 
ice in hazardous locations. Added 
feature is a UL-approved drain plug 
which will release water from the 
interior of the motor while still re- 
taining its explosion-proof character- 
istics. Complying with NEMA stand- 
ards, Types SS and SES have a sealed 
chamber; normalized castings; ab- 
bestos-protected windings, and a 
solid centricast rotor. Additional 
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Free! 


BULLETIN NO. 514 
This bulletin describes 
and gives the dimen- 
sions on more than five 
hundred AlSiMag 35 
Shoulder Bushings from 
open dies. There is no 
die delay and no die 
cost on the sizes listed. 
Bulletin sent on request. 


© 


ow HUSWAT © 


STANDARD CERAMICS FOR APPLIANCES 


There are no die or tooling charges on 
“open die’’ AlSiMag ceramics. They 
can be produced promptly and at low 
cost. 

The material is mechanically strong 
with high electrical resistance at 
elevated temperatures. Complete uni- 
formity speeds your production line and 


Sst YEAR 


OF CER AME C 


therefore cuts your costs still further. 

Illustrated are a small part of the 
‘open die’? AlSiMag ceramics avail- 
able. Send your sketch and let us show 
you the nearest open die item available 
or quote on your special design with 
lowest tooling charge from our own 
non-profit die shop. 


LEADERS HIF 


AMERICAN LAVA CORPORATION 


CHATTANOOGA 5, 


TENNESSEE 


OFFICES: METROPOLITAN AREA: 671 Broad St., Newark, N. J., Mitchell 2-8159 »« CHICAGO, 228 North LaSalle St., Centra! 6-1721 


PHILADELPHIA, 1649 North Broad St., Stevenson 4-2823 « 


LOS ANGELES, 5603 North Huntington Drive, Capitol 1-9114 


NEW ENGLAND, 1374 Massachusetts Ave., Cambridge, Mass., Kirkland 7-4498 « ST. LOUIS, 1123 Washington Ave., Garfield 4959 
SOUTHWEST: John A. Green Co., 6815 Oriole Drive, Daliaos 9, Dixon 9918 











Choose SMITHway 
V.H.S. motors for 


POWER 
TO SPARE 











SMITHway Vertical Hollow-shaft 
Motors have reserve power which en- 
ables them to carry sustained over- 
loads without injurious overheating 
This is just one of the many reasons 
why they’re the choice of users in 
every category — private, corporate 
and municipal, where water supply 
must be dependable and delivery 
must be at lowest cost per gallon. For 
complete information, see nearest 
office or write for latest bulletins. 


OUTSTANDING FEATURES: Rugged cast iron 
frames and end bells. Weather proof, protected 
construction. Precision machined throughout. 
Moisture resistant insulation. Pressure cast, dy- 
namically balanced rotors. Dual balanced venti- 
lation. Sealed bearing enclosures. Metered oil 
flow. Easy to service. Many other features. Wide 
range of ratings from 1 to 
500 H.P. SMITHway Verti- 
cal Motors also available 
in Solid Shaft Design over 
the same range. 











5715 SMITHway St., Los Angeles 22, California 
1000 Webster St., Dayton 4, Ohio « Offices in Prin- 
cipal Cities « International Division, Milwaukee | 
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features are Lubriflush bearings which 
provide a large lubricant chamber 
and provision for forcing the grease 
through the bearing for a thorough 
purge of the old grease. Motors now 
available have ratings ranging from 
4% to 2 hp (also fan-cooled to 75 hp) 
and will later be produced in larger 


ratings. U.S. Electrical Motors Inc., 
Box 2058, Terminal Annex, Los 
Angeles 54, Calif. 
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GENERATOR HAS NO 
BRUSHES 


Line of generators consists of a 
cast aluminum rotor in which perma- 
nent magnets are mounted, elimi- 
nating need for brushes, sliprings, 
exciter, and commutator. Good wave- 
form, high efficiency, and immunity 
to damage by overload or short-cir- 
cuit are said to be achieved by this 
construction. Sparking, radio inter- 





ference, and other troubles, as well as 
brush maintenance are eliminated. 
Only wearing elements are the bear- 
ings; and even these are eliminated in 
direct motor mounting. Generators 
can be used with high-frequency 
power tools, in aircraft, and in other 
applications. In addition to a 400- 
cycle type, generators are also avail- 
able in 25, 50, 60, 180, 360, 800 and 
900 cycle models. They can be sup- 
plied for any of the standard voltages, 
single-phase, single-phase center tap 
or three phase. Multiple coils, per- 
mitting connection in series or parallel 
to give different voltages, can also be 
obtained. In addition, tapped wind- 
ings or separate low-voltage windings 
are available. Georator Corp., Elec- 
tric Products Div., Arlington 9, Va. 
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LOW-FORCE SWITCHES 


Snap-action switches, designed for 
actuating forces as low as % oz, are 
provided with rigid level integral actu- 
ators which adapt them to actuation 
by cams or by straight-line motion. 
Applications include use in low-force, 








This Mark-Time switch is a good deal 
more than a great convenience... it 
saves you money! Because it remembers 
to turn the current off or on when you're 
not there to do itl 


**9000"" automatically controls circuits 
of store window lights, neon signs, hall 
and garage lights, attic fans, farm light- 
ing systems... dependably turning 
them on or off at the time you set. 


"9000" is easily mounted in any 
standard rectangular wall box. Move- 
ments only available for home or 
industrial heating controls. 


Write today for full details and prices. 
SPECIFICATIONS 


Time ranges from 3 minutes to 12 hours. UL 
approved. Rated at 20 ampere, 125 volt, 1 HP or 
10 ampere, 250 volt operation, AC only. Avail- 
able for either ON or OFF type operation. Hold 
feature also available—at HOLD position, 
current is ON, but timing mechanism does not 
operate until knob Is tumed from HOLD to a 
time period. 


b/d 
M. H. RHODES, INC. 


HARTFORD, CONNECTICUT 





Manufactured and sold in Canada by 
SPERRY GYROSCOPE OTTAWA, Limited 
3 Hamilton St., Ottawa, Ontario, Canada 
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We welcome your inquiries 


on new ways in which you can profit by using 


CLEVELIT E* 


the DEPENDABLE LAMINATED PHENOLIC TUBING 


Its use the world over, is aiding Electrical and Electronic 
Industries to improve performance and lower costs. 


CLEVELITE is known for its — DEPENDABILITY — 
UNIFORMITY — and ability to meet required tolerances 


. particularly important in coil forms, collars, bushings, 
spacers, tubes and endless other products. 


Consult our Research and Engineering Laboratory. It is at 
your service. 


WHY PAY MORE? For the best . . . Call CLEVELAND! 


* Reg. U. S. Pat. Off. 


YeCLEVELAND CONTAINERGI: 


6201 BARBERTON AVE. CLEVELAND 2, OHIO 


PLANTS AND SALES OFFICES at Plymouth, Wisc., Chicago, Detroit, Ogdensburg, N.Y, Jamesburg, N. J. 
ABRASIVE DIVISION at Cleveland, Ohio 
CANADIAN PLANT: The Cleveland Container, Canada, Ltd., Prescott, Ontario 


REPRESENTATIVES 
NEW YORK AREA R.T. MURRAY, 604 CENTRAL AVE, EAST ORANGE, WN. J. 
NEW ENGLAND Rs S. PETTIGREW & CO., 62 LA SALLE RD., WEST HARTFORD, CONN. ; 
CHICAGO AREA PLASTIC TUBING SALES, 5215 N. RAVENSWOOD AVE, CHICAGO | 
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SHOCK  V#BRATION 


> i ee 


Exhaust Fans 
Quieted by 
Vibration Isolators 





The problem of motor and fan noise 
is successfully overcome in the Breidert 
Air-X-Hauster by use of four air-damped 
Barrymounts that support the low-speed 
motor and fan assembly. These isola- 
tors absorb the motor and fan vibration, 
keeping it from reaching building mem- 
bers or metal ducts along which it 
would otherwise be carried or ampli- 
fied. To assure adequate isolation, the 
mountings used were type 990 Barry- 
mounts having a natural frequency of 
only 8 cps. 





Another example of use for Barry- 
mounts in ventilating systems is with 
the high-speed Westinghouse-Sturtevant 
multi-vane, railway car fan. Here they 
isolate fan vibration for quieter opera- 
tion and protect the assembly from the 
shocks incidental to mobile service. In 
this application, type C-2000 Barry- 
mounts were used to provide protection 
against forces applied laterally as well 
as vertically. 


Your vibration or noise problem may 
be solved by a simple application of 
Barrymounts. Ask our Field Engineer- 
ing Department; they‘ll gladly help you. 
Or write for Catalog 504-B, describing 
Barrymounts for a wide variety of uses. 


Miniaturized 
Vibration Isolators 
Help Cut Space 
and Weight in 
Fuel-Gauge Power Unit 





70% size reduction and 50% weight 
reduction — with no loss of perform- 
ance — is the effective miniaturization 


obtained in the new Minneapolis- 


Honeywell aircraft-fuel-gauge power 
unit. Miniature, air-damped  Barry- 
mounts, Type 6465, helped M-H 


engineers in this achievement. 

These vibration isolators, in which size 
and weight have been cut while oper- 
ating characteristics have been main- 
tained, will help you redesign for 
miniaturization. 

Check these useful features of minia- 
turized Barrymounts. 


Light weight — only 5/16 ounce each. 
Small size — 1” diameter 11/32” loaded 
height. 

Resonant frequency —9 cps 
Transmissibility at resonance — 3 
Wide load range —0.1-3 pounds 


4 different styles available — for plate 
or stand-off mounting. 

Write for data sheets 605 and 606 giv- 
ing details of dimensions and load 
ratings. 


FREE CATALOGS 


523-A — Aijr-damped Barrymounts 
for aircraft service; also mounting 
bases and instrument mountings. 
509-A — ALL-METL Barrymounts 
and mounting bases for unusual air- 
borne applications. 

504-B — Shock mounts and vibra- 
tion isolators for marine, mobile, 
and industrial uses. 

607 — How to cut maintenance 
costs by using Barrymounts with 
punch presses. 





~ BARRY -. 


708 PLEASANT ST., WATERTOWN 72, MASSACHUSETTS 


SALES REPRESENTATIVES IN 
Atlanta Chicege Cleveland Dalles Dayton Detroit Los Angeles Minneapolis New York Philadelphia 


Phoenix Rochester St. Louis Son Francisco 
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cam-actuated applications on timing 
clock motors, instruments, and meters. 
They can also be used in rotary 
switch assemblies, in sequence switch- 
ing gangs, and in general limit-switch 





applications. Switches are available in 


several models. Type W80 has a flat 
lever actuator designed for operation 
by straight-line motion or slow-mov- 
ing cams. It can be operated by a 
force as low as % oz. The W82 
switch has a hardened steel roller on 
the end of the lever for reducing 
friction in cam actuation; and Type 
W822 has a short roller lever actuator 
designed for fast cam actuation or for 
applications in which compactness 


| and maximum resistance to vibration 


| are required. 
with solder lug or screw terminals. 





| compound, 


Each type is available 


They are UL-listed for 15 amp, 125, 


| 250 or 460 volts a-c; 4% amp, 125 volts 


d-c; and % amp, 250 volts d-c. Micro 
Switch, Div. of Minneapolis-Honey- 
well Regulator Co., Freeport, Ill. 
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| MAGNETIC AMPLIFIERS 


Magnetic amplifiers for precision 
a-c current control and amplification 


can be obtained for operation from a 
| single phase or polyphase a-c supply 


voltage varying from a few to several 
hundred volts, and at a wide range of 


| frequencies. Under certain conditions 


amplifications of 1 to 1,000,000 are 
possible. Protected by a potting 
amplifier has following 
applications: control of variable-speed 
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specifying ADLAKE Mercury Relays 


for Timing and Control Functions? 


--- BECAUSE they are designed and built to meet the 
most exacting needs of industry! They’ve won their place 
by proven dependability—year in and year out—in jobs 
that conventional relays can do in an uncertain manner 
at best! For every ADLAKE relay is tested—and guaran- 
teed—to meet specifications! 


For instance, ADLAKE Mercury Relays have proved their 
ability to stand up under the most adverse conditions of 
temperature and moisture. Their time delay character- 
istics are fixed and non-adjustable...normal line voltage 
fluctuations or ambient temperatures from —38.8° to 
200° F. have no material effect on these characteristics. 


Yes, in chick incubators or diesel generators... wherever 
sensitivity and dependability are required... ADLAKE 
Relays can always be counted on! Send for the ADLAKE 
Relay Catalog today ...no obligation, of course. The 
Adams & Westlake Company, 1108 N. Michigan, 
Elkhart, Indiana. 


EVERY ADLAKE RELAY GIVES YOU THESE PLUS FEATURES: 


e HERMETICALLY SEALED—dust, dirt, moisture, oxidation and tem- 
perature changes can’t interfere with operation e SILENT AND CHAT- 
TERLESS e REQUIRES NO MAINTENANCE e ABSOLUTELY SAFE e MER- 
CURY-TO-MERCURY CONTACT— prevents burning, pitting and sticking 


... And every ADLAKE Relay is tested—and guaranteed — 
to meet specifications! 


ams & Westlake coma 


SSCS Established 1857 « ELKHART, INDIANA « New York « Chicago 
Manufacturers of ADLAKE Hermetically Sealed Mercury Relays 
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Production 
costs are 











No longer a goal of the future 
but available now is a moldable, 
non-rusting material you can elec- 
troplate with gleaming metal sur- 
faces...a platable phenolic plastic. 

What would your design engi- 
neers think of another material, 
glass fiber filled yet readily mold- 
able, with unheard of impact 
strengths ranging up to 20 foot- 
pounds per inch (Izod) ? 

These are among the new plas- 
tic compounds of the “working” 
class...the multi-purpose phenol- 
ics...developed by Durez to ex- 
tend into new fields the economies 
of the molding process. In your 
business they may be the turning 
point in eliminating numerous 
machining, assembly, and other 
Operations. 

Further possibilities for cutting 
costs are in a lustrous yet resilient 
new rubber-filled Durez phenolic, 
and still another that ends the 
danger of corrosion of silver con- 
tacts. 





reget FY 


Soetect, 4% O44. 444 


Sata ee AA heat hebt ts 


These new kinds of materials 
invite your investigation with 
more than dollar economies in 
mind. Look into them for prod- 
ucts that look better, serve longer, 
and sell easier! 

Durez phenolics specialists will 
gladly confer with you and your 
custom molder. 


PROTECTIVE COATING RESINS 





Our monthly *‘ Durex Plastics News” will 
keep you informed on industry's uses of 
Durex. Write, on office letterhead. 


DUREZ PLASTICS & CHEMICALS, INC. 
1301 Walck Road, North Tonawanda, N. Y. 


PHENOLIC PLASTICS THAT FIT THE JOB 
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motors (within + 1 per cent), regula- 
tion of both a-c and d-c generator 
voltage; amplification of power inputs 
of thermocouples and strain gages into 
measurable quantities; and time-delay 
control. They can also be used in 
servo systems, for arc-welding con- 
trols, and for rectifier-voltage and 
hydraulic-transmission control. Karl- 
Douglas Associates, 3160 W. El 
Segundo Blvd., Hawthorne, Calif. 
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TEFLON MAGNET WIRE 

Magnet wire coated with Teflon 
resin is capable of operating under 
temperatures ranging from — 100 C 
to 250 C. It may be used continu- 
ously at 200 C, or for short periods at 
250 C or slightly higher. Wire meets 
or exceeds most requirements of JAN- 
W-583, and possesses superior phys- 
ical and electrical properties. Its re- 
sistance to solvents, water, chemicals, 
and acids is also excellent. Process 
used is said to result in a uniform 
coating free from lumps, blisters, 
cracks or other defects. Wire has 
sufficient abrasion resistance to per- 
mit normal handling and winding 
without damage to, or cracking of, 
insulation. Also available are re- 
sistance and alloy wires coated with 
Teflon. Wire is available with single, 
heavy, triple or quadruple thicknesses 
of Teflon, in 14-50 AWG. Hitemp 
Wires, Inc., 26 Windsor Ave., 
Mineola, L. I., N. Y. 

No. 11, Reader 


SMALL PULSE TRANSFORMER 


Hermetically sealed pulse trans- 
former, MPT 101-0.1 embodies new 
design techniques and a special iron 
core that makes possible 0.1-microsec 
pulse widths and rise times of less 





than 0.005 milli-microsec when used 
in recommended circuits. The MPT 
101-0.1 is said to conform to MIL-T27 
test specifications, including Table 1A 
Humidity Resistance tests. It can 
operate indefinitely at temperatures 
ranging from —70 to 125 C, and will 
operate normally for a short time at 
150 C. Unit is impregnated and im- 
bedded in epoxy resin which does not 
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Fe RESISTANCE HEATING ALLOYS 
are your first choice for... r 


ECONOMY: Kanthal resistance wire, ribbon, and strip 


cost less . . . last longer. 


AVAILABILITY: Kanthal contains no nickel . . . n 
shortages with Kanthal. 


HIGHER RESISTIVITY . . . as high as 872 ohms per 
circular mil foot. 

HIGHER TEMPERATURE: Kanthal gives dependable 
heat... even at temperatures as high as 2460  F. 


Send for your Pree copy of the 
illustrated Kanthal Handbook, a com- 


plete manual of the characteristics of 
Kanthal Electric Resistance Alloys. 


THE KANTHAL corporation 


AMELIA PLACE, STAMFORD, CONNECTICUT 
Send me the Kanthal Handbook. We use resistance alloys in 


(Please state application) 


NAME 
POSITION 


a (Please attach to company letterhead) 





support combustion. Leads will with- 
stand a five-lb pull. Each lead is 
individually numbered and the start 
of each winding is marked with a 
color-code dot. Although it is de- 
signed for pulse-forming, it can also 
be used for pulse-coupling. Weighing 
less than 0.03 oz, the unit is slightly 
smaller than a pea. PC A Electronics, 
Inc., 6368 De Longpre Ave., Holly- 
wood 28, Calif. 
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lower manufacturing costs 
increased plant output 
better product quality 









SYNTHETIC O-RINGS 


New series of Kelon-T (Teflon), 
Kelon-F (Kel-F or Fluorothene), 
nylon, and polyethylene O-rings are 
now available for special sealing 
applications where elastomeric O-ring 
compounds are unsatisfactory. Fea- 
tures of the O-rings are heat re- 
sistance, chemical inertness, and low 
coefficient of friction. Kelon-F and 
Kelon-T O-rings are unaffected by 


through Méilford’s scientific approach 
to product and parts assembly 


- +» “THE MILFORD METHOD” 


eed ee 
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oe 
te MILFORD 
METHOD | oils, acids, bases, or solvents. Useful 
temperatures range from — 110 F to 
500 F for Kelon-T O-rings, and 425 F 
for Kelon-F O-rings. Sizes of Kelon-T 
Series ST-2672 and Kelon-F Series 
SF-2672 O-rings correspond to AN 
6227 O-rings; Series ST-2603 and 
Series SF-2603 correspond to AN 
6230 types; and Series ST-2609 and 
| SF-2609 to AN 6290 O-rings. Other 
| sizes may also be obtained. W. S. 
|) 2 ee ae ee | Shamban & Co., 5747 Marilyn Ave., 
| Culver City, Calif. 
EVERYONE WHO DESIGNS, SPECIFIES OR BUYS RE (a ee 





fasteners should have this important brochure at his 


fingertips. Write for your copy today. | ALUMINUM ALLOYS 


Two lightweight alloys, highly re- 
sistant to corrosion, are designated 
Est. 1919 Sweet's Product Designers File. XA54S and XS56S. Alloy XA54S 

belongs to the aluminum-magnesium 

ILFORD RIVET & MACHINE CoO. alloy family and has mechanical prop- 
erties between those of 52S and 56S. 
Sheet and plate are available in the 
853 BRIDGEPORT AVE. 1104 W. RIVER ST. 24 PLATT ST. 804 ILLINOIS AVE. 713 S. PALM AVE. annealed and intermediate _work- 
MILFORD, CONN. ELYRIA, OHIO | HATBORO, PA. AURORA, ILLINOIS ALHAMBRA,CALIF. hardened tempers. Alloy XC56S is 


See our catalog in the 1953 
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MILFORD ... the name to rivet in your memory for fasteners 
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BASIC ELECTRONIC CIRCUIT 
FOR AUTOMATIC SPEED CONTROL 


ADATMENT POTERTIONE TERS 


| a Get Your Copy of 
| This New Bulletin on 


HIS 14-page bulletin describes in non- 


technical terms the basic electronic circuit employed 


CONTENTS 
in the control of Dynamatic Eddy Current equipment Elements of the Dynamatic Drive 
‘ . , ; Description of Electronic Control 
—power couplings, drives, brakes. The information Special Control Circuits 
. . . Pre-set Multiple Speeds 
presented will be of interest to anyone engaged in Womethie seine 
the operation and maintenance of Dynamatic Devices Inching or Jogging 


Controlled Acceleration 
Torque Limit 
Eddy Current Braking 


or control equipment. 


The text is thoroughly illustrated with simplified Mutuatrol 
Cascading 
hook-up diagrams. If you are interested in modern Speed Matching of Processing 
Equipment 


electronic speed control, write for your copy. Parallel Excitation Controls 


ile 
)YNAMATI[ CORPORATION + sixzaxa 
— - —_ 


Subsidiary of EATON MANUFACTURING COMPANY, ctevetand, Ohio 


Dynamometers ° Oil Well Draw-Works Brakes 2 Adjustable-Speed Couplings ° 


Eddy-Current Brakes 
Ajusto-Spedes ° Shovel Clutches » Press Drives . Lift Truck Clutches « 


Electronic Controls 
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similar to Type 56S alloy, which is 
used for wire and other products, ex- 
cept that the composition has been 
altered to improve its welding char- 
acteristics. It is recommended for 
general use in the annealed (—0O) 
and hot rolled (—H112) tempers 
and is suitable for various types of 
welded structures where strengths 
higher than those obtainable in the 
52S and XA54S alloys are required. 
Laboratory tests indicate that in the 
annealed (—QO) and_ hot rolled 
(— H112) tempers, XC56S has weld 
strengths about 25 per cent higher 
than XA54S in these same tempers. 
Both alloys are weldable using the 
inert gas metal are process (argon 
tungsten) or the semi-automatic inert 
gas metal arc process. The welds are 
ductile and have high elongation. 
Aluminum Co. of America, 1899-M 
Gulf Building, Pittsburgh 19, Pa. 
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HIGH-PRESSURE 
CONTROL VALVES 





Little lamps help iron out sales problems — Electric New 2-in. HydrOILic relief valve 
irons and many other appliances take on extra sales appeal when provides pressure control up to 5000 
they’re equipped with General Electric lamps. G-E lamps, filament psi, with volume capacities up to 125 


or neon glow, can add convenience and safety to your products, too. gpm. ilve operates on a low dif 
ferential between opening and closing 


They make your products stand out from the rest at very little cost. pressures, resulting in fast action, 
For more information, write Lamp Division, General Electric, Dept. close pressure control, and a reduc 
166-EM-1, Cleveland 12, Ohio. tion of over-pressure and_pressure- 


drop conditions. Leakage is said to 















SOLENOID PILOT 
Air Control VALVE 


& be reduced almost to zero by the close 


SMALL ONLY IN SIZE, fit of all sealing surfaces within the 
’ LARGE EVERY OTHER WAY! valve body. Pressure setting is ad- 


Over 20,000,000 cycles justed by a knurled screw on the 


i of life may be confident- valve cap. Provision is also made 
est ly expected. We believe for remote control of this regulation. 
eS this valve to be the most Valve is furnished with either threaded 







rugged ever offered in 


its class. Valvair’s method of sealing prevents wear on seats. body or for subpk: ite mounting. Manu- 
Models include 2-way and 3-way either normally open or facturer claims that with the new 
normally closed. Orifice sizes: 1/16", 3/32", 1/8"; 1/4” valve greater than normal volume can 


pipe tap. Maximum current consumption — 10 watts. For 
air, water, vacuum, oil or inert gases. ae ; , 
” is T’d off the pressure line; then, oil 


Get new Bulletin "“MM-1”. 
cerita Pacis flows through the valve only when 


WRLUAIR CORPORATION « Atte: Sectai-Cofins Veive Co. relieving the circuit in excess of the 


956 Beardsley Ave., Akron 11, Ohio . : . 
pressure setting. (When using the 
REPRESENTATIVES IN PRINCIPAL a ITIES subplate type mounting, the relief 
valve is necessarily T’d off the pres- 
sure line.) Additional feature is that 
in higher pressure installations where 
heavy pipe is required, the distortion 


be successfully controlled if the valve 
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from Research, 
through Design, 
Development 

and Production... 


. all working together as a unified team 
... that’s Amphenol! 

Every one of the over 9,000 electronic com- 
ponents in the Amphenol line has been tested 
and twisted, frozen and baked and in some 
instances simply “shocked” to death. This 
testing and checking occurs not only in pre- 
liminary design and development stages, 
actual production samples are also “tor- 
tured” in order that Amphenol engineers 
may know the complete strength and weak- 
ness of each design, finish and material. 

One of the principle strengths of the 
Amphenol team is the vast accumulation of 
engineering experience and ability at 
Amphenol. Amphenol’s customers recognize 
this fact and bring their application problems 
to Amphenol. As a result, over 75% of the 
Amphenol line has been developed to meet 
specific needs in the electronic industry. 

Rigid quality controls have been set up to 
assure the equipment manufacturers that 
each Amphenol component will perform as 
specified. 

The exacting nature of equipments requir- 
ing quality electronic components, as well 
as the continued growth in the number of 
manufacturers who specify Amphenol, has 
developed a highly specialized, highly pro- 
ductive, multi-plant operation. 

The net result of this finely coordinated 
team of specialists, working with the most 
modern equipment in production-engineered 
buildings, provides a higher level of con- 
sistent quality with greater achievement in 
delivered efficiency. 


Electronic 
Components 


by AMPHENOL 


Consult Amphenol for your 
connector and cable requirements 
in radio and power circuits. 

Over 9,000 items are available 

in the general categories listed 
below, plus application and 


development engineering | \ kk 


0). = 


FL 


ae 


consultation, at Amphenol. 


RACK and PANEL Type CONNECTORS 
AN Type CONNECTORS 
RF Type CONNECTORS 
AUDIO CONNECTORS | 
POWER PLUGS a qu 
BLUE RIBBON CONNECTORS SZ aa 
INDUSTRIAL SOCKETS 
MINIATURE SOCKETS 
TUBE SOCKETS and 
RADIO COMPONENTS 
MICROPHONE CONNECTORS 
RG COAXIAL CABLES, 
TEFLON and POLYETHYLENE 
CABLE and WIRE ASSEMBLIES 
PLASTICS — EXTRUDED and 
INJECTION MOLDED 


Write Department 13H for 
your copy of General 
Catalog B-2 


AMERICAN PHENOLIC CORPORATION 
1830 SOUTH 54TH AVENUE + CHICAGO 50, ILLINOIS 
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Manufacturing Co. 
Cleveland, Ohio 
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The Electric @ 
Controller and 


TO EC&M’s OVERLOAD RELAY 
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This type ZTM Overload Relay, manufactured by Electric 
Controller and Manufacturing Company, combines the dual 
protection of thermal inverse-time response to motor currents 
and magnetic instantaneous trip on higher currents. Its use 
is with squirrel cage, synchronous and wound-rotor motors, 
providing positive, time response to overloads, protecting the 
motor from overheating. For 600 volt systems or less, the relay 
is connected directly into the motor circuit. Higher voltages 
require a current transformer in addition to the relay. 

Thermal protection is obtained by a flat “U” shaped ele- 
ment of Chace Thermostatic Bimetal. The bimetal is placed 
directly across the secondary (A) of a saturable-core current 
transformer. When the motor current passing through the pri- 
mary winding (B) is excessive, the bimetal element heats up 
and pushes the stud on the trip lever (C) which in turn opens 
the contacts in the micro-switch (D). The motor is thus removed 
from the line and the bimetal element is de-energized. As 
soon as the bimetal pressure on the trip lever assembly is 
relieved, the micro-switch closes automatically and returns the 
motor to normal operation. A spring adjustment is provided 
on the trip lever to set the relay at any value between 110 
and 125 percent overload. 

Chace Thermostatic Bimetal is manufactured in 29 types, 
in strips, coils, random long lengths and welded or brazed 
sub-assemblies. We also provide specialized tooling necessary 
to fabricate bimetal elements to customer designs. Before 
proceeding with your next design, consult our Application 
Engineers, recognized authorities on temperature responsive 
devices—or write today for a copy of our new 32-page book- 
let, “Successful Applications of Chace Thermostatic Bimetal,” 
containing condensed engineering data. 


W. M. CHACE CO. 


1608 BEARD AVE., DETROIT 9, MICH. 








caused by the threading of pipe is 
eliminated. The Denison Engineering 
Co., 1160 Dublin Rd., Columbus 16, 
Ohio. 


No. 15, R r Inquiry Facility, page 195 
NON-INFLAMMABLE 
CABLE CLAMPS 
Non-inflammable plastic cable 


clamp is made of Saran, a strong 
thermoplastic material with excellent 
electrical resistance and thermal prop- 
erties. Other important character- 
istics are its inertness to fungicidal 
attack, ability to withstand changes 
in atmospheric conditions and resist- 





ance to corrosion or sweating. Mate- 
rial is not affected by prolonged im- 
mersion in water and remains stable 
when exposed to mild acids, chemicals, 
and oils. It is non-toxic and has ex- 
cellent abrasion resistance. Since the 
material is pliable, clamp can be 
opened to any dimension for easy 
sliding over wires, cable, or tubing. 
Edges are rounded to prevent damage 
to insulation. Being resilient, the 
plastic clamp often eliminates need 
for lock washers. Clamps are made 
in 17 stock sizes, ranging from % 
in. to 1% in. Holub Industries, Inc., 
413 DeKalb Ave., Sycamore, IIl. 


Circle No. 16, Reader Inquiry Facility, page 195 


PHOTOELECTRIC FLAME 
CONTROL 


Protection against flame failure in 
all types of fuel burners is provided 
by a small Firetron scanner, type 
48PT1. The equipment is said to 
provide instantaneous burner shut- 
down in the event of flame failure, 
thus providing a safeguard against any 
explosion hazard. The scanner is 
used in conjunction with control Type 
26SJ5 for the protection of manually 
ignited burners, and with program- 
ming control Type 26RJ8 for the pro- 
tection of automatically fired installa- 
tions. Eye of the scanner is a photo- 
conductive cell responsive to infrared. 
With its associated electronic cir- 
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EMC and CYCLOHM Fractional H.P. Motors 


Universal and Direct Current 1/1000 to 1/2 h.p. 
Shaded Pole 1/2000 to 1/15 h.p. * Induction 1/1400 to 1/4 h.p. 


ne Bey 





HOWARD INDUSTRIES, INC. + RACINE, WISCONSIN 
DIVISIONS: 


EMO evectric motor corp. CQocycioum moror corp. 


aie tay 
pow Diy 
bay Boited States 


Drieese tones 
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with the Howard 
MOTOR SELECTOR 


AVAILABLE AT NO COST! 


Here’s your quick reference to the complete line 
of EMC and CYCLOHM fractional h. p. motors 
in ratings from % H. P. to 1/2000 H. P. Gives you 
all the ready data you need to select the right 
motor for your particular requirements. You’ll 
find a hundred uses for the Howard Motor 
Selector and you'll save hours of valuable time 
looking up specifications. 

To get one of these handy slide charts, just fill 
in the coupon below and mail today. We’ll send 
you the HOWARD MOTOR SELECTOR by 
return mail. Send for yours today! 





DEPT.EM-1, HOWARD INDUSTRIES, INC., RACINE, WIS. 


Please send me the HOWARD MOTOR SELECTOR 
(at no cost.) 


COMPANY NAME 


ADDRESS 
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COUNTING 


PLUS CONTROL 


AT RATES TO 


2 40,000 CPS 
a WITH 








berkeley PRESET COUNTERS 





DESCRIPTION—The Berkeley Preset Counter is an electronic decade with 
provisions for producing an output signal or pulse at any desired preset count 
within the unit’s capacity. Any physical, electrical, mechanical or optical 
events that can be converted into changing voltages can be counted, at rates 
from I to 40,000 counts per second. Total count is displayed in direct-reading 
digital form. Presetting is accomplished by depressing pushbuttons corres- 
ponding to the desired digit in each column. Model 730 Preset Decimal 
Counting Units are used. These are completely interchangeable plug-in units 
designed for simplicity of maintenance and replacement. 


APPLICATIONS — Flexibility and simplicity of operation make the Berkeley 
Preset Counter suitable for both production line and laboratory use. It has 
practical applications wherever signalling or control, based on occurrence of 
a predetermined number of events or increments of time is desired. Output 
signals from the unit can be used to actuate virtually any type of process con- 
trol device, or to provide aural or visual signals. 


SPECIFICATIONS Model 


| azz | as | aes | ats | at 
MAX. COUNT CAPACITY | 100 | 1000 | 10,000 | 100,000 | 1,000,000 


INPUT SENSITIVITY (MIN.) + 1 v. to ground, peak; at least 2 1 sec. wide 


OUTPUT Choice of pos. pulse and relay closure, or pos. pulse. SPST 
relay closure approx. 1/30 sec; pulse output is + 125 v. 
with 3 / sec. rise time and 15 / sec. duration. 


15%” x 8%” 







PANEL DIMENSIONS 
OVERALL DIMENSIONS 1658” x 10%” x 13” 20%" x 10%” x 15” 
POWER REQUIREMENTS 117 v. = 10% @ 90w. 117 v. = 10% @ 180 w. 


PRICE (F.0.B. FACTORY) | 37s | gaso | g595 | ge95 $795 


M3 For complete information, please request Bulletin 501. 





1 9” x 8%" 


division of BECKMAN INSTRUMENTS INC. 
2200 WRIGHT AVENUE e RICHMOND, CALIFORNIA 





**DIRECT READING DIGITAL PRESENTATION OF INFORMATION’ 
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cuits it distinguishes between the 
infrared of a flame and that of other 
sources. The photoconductive cell is 
plugged into the scanner unit, which 
consists of a mounting for the cell and 
a length of cable for electrical connec- 
tions. The single scanner views both 
the pilot and main flames. Scanner 
and its associated controls comprise 
the Fireye FP systems which carry 
the approval of Underwriters’ Labora- 
tories, Factory Mutual labs and 
Canadian Standards Association. 
Combustion Control Corp., 720 
Beacon St., Boston 15, Mass. 

Circle No. 17, Re 


FERRAMIC CORES 


Designed for use in digital com- 
puters, cores are molded of Ferramic 
MF 1118, a soft magnetic material 
featuring square hysteresis loops, high 
volume resistivity and a_ low loss 
factor. High efficiency performance is 
maintained at both high and low fre- 
quencies. Response time is said to be 
about forty times faster than that of 
other magnetic materials. Cores have 
a switching time of less than 1 micro- 
sec. Ferramic MF 1118 has the fol- 
lowing magnetic properties: initial 


2.00 © 


permeability, 43; maximum perme- 
ability, 700; saturation flux density, 
2350 gauss; residual magnetism, 2130 
gauss; and coercive force, 1.5 oersted. 
Since Ferramic is a ferro-spinel having 
high internal resistance, it is formed 
in solid sections without the necessity 
of lamination for high-frequency ap- 
plications. Its properties are stable 
and not affected by rough handling or 
aging. Cores are available in three 
sizes. Dimensions of the small size 
are: 0.090 in. OD, 0.060 in. ID, and 
0.030 in. thick (approx); of the me- 
dium size: 0.230 in. OD, 0.120 in. 
ID, and 0.060 in. thick (approx); 
and of the large size: 0.0375 in. OD, 
0.187 in. ID, and 0.125 in. thick 


(approx). General Ceramics and 
Steatite Corp., Keasbey, N. J. 
No. 18, Reader Inquiry Facility, ¢ 


MELAMINE GLASS-MAT 
LAMINATE 


New melamine glass mat laminate, 
Grade 115 has most of the physical 
characteristics of Grade 140, but is 
cheaper. It is made from a glass-mat 
base, while Grade 140 (Type GMG) 
is made from a continuous woven 
glass cloth. New industrial grade can 
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Stupakoff 


KOVAR-GLASS 


for Sealed 


Assemblies 


Perfectly closed and durable air- 
tight assemblies are made with 
Stupakoff Kovar-Glass Seals. The 
use of hard glass for these seals 
provides the highest degree of pro- 
tection against thermal shock and 
weathering. Kovar is the ideal metal 
for such seals because its expansion 
characteristics closely match those 
of the hard glass to which it is 
readily bonded. The resulting seals 
are uniform and easily assembled. 


Stupakoff Seals are available in 
a wide variety of standard sizes 
and designs, and can be made in 
many special forms, as indicated 
by the illustration above. Extensive 
experience has given Stupakoff the 
engineering and manufacturing 
knowledge and skill to produce 
Kovar-Glass Seals that are made 
accurately, uniform and dependable. 
We will gladly submit samples and 
quotations. 


Poe ee 


TCE 








SEND for Stupakoff Bulletin No. 
851, containing photographs, 
drawings and specifications on 


many standard seals. 


STUPAKOFF Products for Electrical and Electronic Applications 


ASSEMBLIES—Metallized ceramic induction 
coils and shafts; metallized plates for fixed 
rigid assemblies; ceramic trimmer condensers. 


CERAMICS—Precision-made ceramic products 
for electrical and electronic applications, all 
voitages, frequencies and temperatures. 


RESISTOR CERAMICS—Used for temperature 
indicating or measuring equipment, for infra- 
red light source and for heating elements. 
Complete with terminals, in the form of rods, 
tubes, discs, bars, rings, etc. 


CERAMIC DIELECTRICS—For by-pass, lead- 
through, blocking, stand-off and trimmer appili- 
cations. Temperature compensating Ceramic 
Dielectrics and high K materials. Tubes, discs 
and special shapes, plain or silvered. 


PRINTED CIRCUITS—Amplifiers, couplings, fil- 
ters, integrators. 





STUPALITH— Will withstand extreme thermal 
shock. May be made to have zero, low-positive 
or negative expansivities. Safely used at tene 
peratures up to 2400° F. 


SEALS, KOVAR-GLASS—Terminals, Lead-ins; 
Stand-offs—for hermetically sealing and me- 
chanical construction in radio, television, elec- 


multiple terminal units, in a wide variety of 
sizes and ratings. 


KOVAR METAL—The ideal alloy for sealing 
to hard glass. Used for making hermetic attach- 
ments. Available as rod, wire, sheet, foit—or 
as cups, eyelets and other shapes. 


STUPAKOFF CERAMIC & MFG. CO., Latrobe, Pennsylvania 
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Scientific minds at H. H. Buggie. 
And Company are constantly 
at work with electronic 


neceaneh 


to make possible advanced 
ig 


and outstanding features of 


engqueering 


all of which is supplemented by 
skilled craftsmanship in 


manufacturing 


to provide outstanding products 
including ... 


CONNECTORS, GABLE ASSEMBLIES 
and COMPONENTS for 
America’s electronics industry 





AN Types 

RF Types 

Rack and Panel 
Cable Assemblies 





IN ADDITION to the products listed above, 

H. H. Buggie And Company designs, engineers 

and manufactures many special parts and assemblies 
for companies in the field of electronics. 
We invite your inquiries. 





| H. H. BUGGIE 
| And Company 
Sales Engineers in All Principal Cities 
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be used as a_ substitute for most 
applications previously _ requiring 
Grade 140 GMG. Physical properties 
for Grade 115, according to MIL-P- 
15037A test specifications, are: Arc 
resistance, 182 to 186 sec; density, 
1.71 to 1.73 gm per cu cm; water 
absorption, 2.8 to 3.4 per cent; im- 
pact strength, 3.96 to 4.13 ft Ib per 
in. of notch; flexural strength for con- 
dition A, 14,500 to 16,000 psi; bond- 
ing strength, for condition A, 1,135 
to 1,435 lb. Panelyte Div., St. Regis 
Paper Co., 230 Park Ave., New 
York 17. 


Circle No. 19, Reader Inquiry Facility, page 195 


COLORED MINIATURE WIRES 


Teflon-insulated hook-up wires are 
now available in 14 colors. Wires are 
available in sizes from AWG 30 
through 20 stranded silver-plated 
copper conductors. Temperatures from 
—55 C to 200 C cause no embrittle- 





ment, softening or deterioration. In- 
sulation is clean-stripping, withstands 
abrasion and is immune to moisture 
and most solvents. Dielectric strength, 
insulation resistance and flexibility are 
said to be exceptionally good. Among 
the colors available are dark blue, 
light blue, white, brown, gray and 
black. The miniature wires and cables 
are available in special kits, as well as 
in production quantities. Tensolite 
Insulated Wire Co., Inc., 198 Main 
St., Tarrytown, N. Y. 

rcle No. 20, Reader Inquiry Facility, page 195 


ROSIN CORE SOLDER 


Applications of Divco X-25 rosin 
core solder include use where flux 
cores must have non-corrosive and 
non-conducting characteristics, and 
where small-gage wires are to be 
soldered. Solder meets all federal 
and military specifications for non- 
corrosive properties and solder anal- 
yses. Core of Divco X-25 is a com- 
bination of vacuum-refined rosin and 
a special X-25 intensifying factor. This 
substance is said to flow at a tempera- 
ture considerably below the melting 
point of the solder, dissolving and 
loosening oxide films and carrying 


ELECTRICAL MANUFACTURING 


ESE UNUSUAL 
$e PRECISION 


E 
CAN YOU US 
QUALITIES IN 


EQUIPMENT? 


7 EYANOHM* 


pen 


for high specific resistance...low temperature 
coefficient and low thermal EMF to copper... 
great stability over wide temperature ranges 


, ve BS a eS a ae 
eet bee eae ee ee Re ee ek ne > hy = 


circular mil foot (134 microhm air “. ‘Wanueos coefficient of 
electrical resistance — Plus or minus .00002 ohms per ohm per degree 
De ae centigrade between minus 50°C. and plus 105°C. 5, Thermal E.M.F. 
vs. Copper — .0025 mv. per degree between —50 and 105°C. (max.) 


matt 6. Non-magnetic. 7. High tensile strength in fine sizes — 150,000 
maa 


Pe ~ to 200,000 p.s.i. 8, It may be readily welded or brazed and soft 


soldered with special care. 9, Available in: (a) Bare wire sizes 


50 ao eae 1 TEOEOS -0009 and larger. (b) imaiek Formex, Cotton, Silk, Nylon and glass 
TEMPERATURE °C insulated wire in sizes .0015 to .0113. 


VAN OHI a patented, exclusive alloy produced by 


* REGISTERED 


TRADE NARE WILBUR B. DRIVER CO. 


RIVERSIDE AVENUE, NEWARK 4, NEW JERSEY 


Jo CHANGE IN erry 


~~. 


JANUARY 1953 145 





them into the main body of the flux. 
Cold joints are thereby eliminated, 
and a stronger bond achieved. It can 
be used to solder nickel, tin, nickel- 
silver, cadmium, brass, and copper 
surfaces which have become oxidized 
through long storage. Printed-circuit 
solder, No. 233, which contains the 
X-25 rosin core, is suitable for all 
types of copper and silver printed 
conductor patterns; any type of metal 
bonded to a non-conductor; and for 
other uses as well. Low melting point 
of No. 233 alloy combines with the 
low-temperature reactivity of X-25 
rosin core to allow use of lower 


Als overheating soldering temperatures. Divco X-25 


is supplied in a wide variety of 
e ia grades, gages, forms, and alloys (wire 
problems sky-hig a sizes 0.015 to 0.25 in. diam). Divi- 
sion Lead Co., 836 W. Kinzie St., 
Chicago 22, Il. 
No. 21, | 









EAD 


aaa 


Model B7P3K-3 
Frame No. 70 
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FOUR-WATT RESISTOR 

New power resistor, Type PW4, is 
insulated with an inorganic core 
B® 3 material molded in a high-temperature 
plastic and will not support combus- 
tion. Wire element is uniformly and 


501A 
16 MOT 


2 iMLET 


4 








Maximum cooling for airborne radar and _ hot-running 
electronic equipment is assured with this compact double- a 
ended centrifugal blower. It meets government specifica- 
tions for use at altitudes up to 50,000 feet. Another illus- 
tration of EAD’s design ability! 





SPECIFICATIONS 


OPERATING FREQUENCY RANGE: 320 to 1000 cycles. iudidin: siaid -n aitine hae. ome 
ini - = oe : with axial leads 1% in. long, 0.036 
OPERATING TEMPERATURE RANGE: —55°c to +85°c. ek a aienas anes 2% 
AIR DELIVERY: 80 CFM @ 0” Static Pressure (Sea Level). in. long, with a “ro In. diam. l'ype 
PW4 is available with values ranging 

MOTOR: Self Cooling—wound and impregnated with Class H from 1 ohm to 8200 ohms with + 5 
Insulation. per cent and + 10 per cent tolerances. 


Rating of four watts is based on an 
ambient temperature of 40 C and an 
OVERALL DIMENSIONS: 6-3/64” x 4-3/8” x 3-7/8”. ee 
’. International Resistance Co., 401 
N. Broad St., Philadelphia 8, Pa. 

No. 22, f f t 


MOUNTING: Any Position. 


Solving special problems is routine at EAD 





If your problem involves rotating electrical equipment, 
bring it to E A D. Our completely staffed organiza- SPIRAL BACK-UP WASHERS 


tion will modify one of our standard units or design anges 
New Teflon washers are claimed to 


be superior to leather in preventing 
extrusion of O-ring seals in hydraulic 
systems operating above 1500 psi, 
particularly at temperatures in excess 

of 200 F. Use of Teflon provides 
EASTERN AIR DEVICES. INC. several advantages, including ability 
to withstand continuous operation at 
temperatures from — 110 F to 500 F. 
Washers are non-fraying and_ there- 
fore cannot cause malfunctioning of 


and produce a special unit to meet your most exacting 
requirements. 


586 DEAN STREET, BROOKLYN 17, NEW YORK 
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TRANSISTORS . . . TANTALYTIC CAPACITORS 


teamed in 100-milliwatt tubeless amplifier 


General Electric engineers at Electronics Park, 
Syracuse, have developed a new tubeless audio 
amplifier circuit that utilizes three junction transis- 
tors and three Tantalytic capacitors. 


Although still experimental, this 3-stage amplifier 
promises significant advances in miniaturized equip- 
ments. It has a power output of 100 milliwatts —less 
than 10% distortion—and a power gain of 70 db. 


Tantalytic capacitors were a ‘“‘natural’”’ for inter- 
stage coupling in the circuit because of their small 
size, large capacitance and low leakage current. They 
match the transistors in ruggedness and long operating 
life. And they will operate over a wide temperature 
range (— 55°C to + 85°C with at least 659% capacitance 
at —55°C). Other features include light weight, long 
shelf life, and hermetic sealing. 


If you have a capacitor application where you 
need small size and superior performance, it will pay 
you to investigate Tantalytic capacitors. They’re 
available in polar and non-polar construction and in 


GENERAL 
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ratings from 175 muf at 5 VDC to 12 muf at 150 
VDC. For additional information use the convenient 
coupon below. 


General Electric Company, Schenectady 5, New York. 
Ohhh ae 


General Electric Co., Section G. 407-313 
Schenectady 5, New York 


Gentlemen: Please send me a copy of your free Bulletin(s) 
LC] GEC-808 and GER-451 “‘Tantalytic Capacitors’ 
() ECG-1 “’Germanium Transistors” 

Name __ 


Company 


Street 


| 
a a a a 








go DEMONSTRATE 
AND TEST 
D.C. APPARATUS 


ELIMINATORS 


For DEMONSTRATING AND TESTING 
AUTO RADIOS 
New Models ... Designed for testing D.C. 
Electrical Apparatus on Regular A.C. Lines. 
Equipped with Full-Wave Dry Disc Type 
Rectifier, Assuring Noise-less, Interfer- 
ence-Free Operation and Extreme 
Long Life and Reliability. 


Y NEW MODELS 


I +nlialigiion 


att yt 
“ar outey Shatastere, DC-AO Inverters 
Radie Vibraters 
Te Soe loca | 


American Tetevision « Ravio Co. 
Quality Products Since eis 
SAINT PAUL 1. MINNESOTA-U.S.A 








other components in the system. In 
addition, they are impervious to cor- 
rosion and inert to natural and syn- 
thetic oils. Washers are currently 
available in sizes from —1 to —3l 
(2¥%-in. OD), which correspond to 
the dash numbers of AN6227 series 
O-rings. Larger sizes will become 
available later. Resistoflex Corp., 
Belleville 9, N. J. 
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GEARED AIRCRAFT MOTOR 


Type GA, a 2-hp, 400-cycle, 3- 
phase aircraft motor, is available with 
a wide range of gear ratios with out- 
put speeds from 1500 to 5000 rpm. 





Motors are designed to meet require- 
ments of Air Force Specification 
32590. Features of type GA include 
hardened and shaved helical gears; 
pyramidal base; integral fan for self- 
ventilation; internal spline take-off 
shaft; and AN mounting pad. Motor 
can be used for driving hydraulic 
pumps and other components. U. S. 
Electrical Motors Inc., Aircraft Div., 
Box 2058 Terminal Annex, Los An- 
geles 54, Calif. 


Circle No. 24, Reader Inquiry Facility, page 195 


APPLIANCE SAFETY KNOB 


Safety knob, called the Spin-Free, 
normally twirls without turning, thus 
preventing closing of contacts by 
accidental operation. Knob must be 
pushed in before it is turned to ener- 
gize the appliance; upon release, the 
knob springs back to free twirling 
position. The unit, except for metal 
components, is molded from white 
Plaskon urea plastic, which is non- 
burning, heat-resistant, scratch-resist- 
ant, and non-electrostatic. Applica- 


UH 


CLUTCH HEAD 
SCREWS 


You will prevent costly 
damage to your assembly 
from screw driver “‘ride- 
out’? when you specify 
Clutch Head* screws. Re- 
quiring the lowest “end- 
wressure,” reduces operator 
oleae and speeds up pro- 
duction. You will be glad 
you used Clutch Head 
screws. Write for booklet. 


TYPE “A” BIT NOT THIS 


®Reg. U.S. Pat.-Off. 


Ee a ie ame) 


CHICAGO 8, ILL. + CLEVELAND 2, OHIO 
NEW YORK 7, N.Y. 
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For copper in any form— 


For top-notch service — 
Call Chase 


ees” 


CHASE 


What kind of copper or copper alloy do you need? 
Free-cutting brass rod? Sheet and strip brass? 
Phosphor bronze for springs? Call your nearby 
Chase warehouse. We can supply you, subject to 
government controls, with the widest variety of 
brass or copper materials for production, 
maintenance or repair. 


Many of our branches are equipped to slit, saw, or 


shear our metals or your own stocks to specifications. 


Chase Pp BRASS & COPPER 


WATERBURY 20, CONNECTICUT » SUBSIDIARY OF KENNECOTT COPPER CORPORATION 
e The Nation’s Headquarters for Brass & Copper 


Albanyt Cincinnati Houston t Minneapolis Pittsburgh Seattle 
Atlanta Cleveland Indianapolis Newark Providence Waterbury 
Baltimore Dallas Kansas City, Mo. New Orleans Rochester T 

Boston Denvert Los Angeles New York St. Louis ( Tsales office 


Chicago Detroit Milwaukee Philadelphia San Francisco only) 






Close tolerance sawing, slitting, 
shearing to your specifications. 


Deliveries to your factory by Stocks of tube, rod, bar, strip, sheet 
truck, rail or express, if desired. and wire in a variety of alloys. 
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UNIQUE 


BECAUSE THERE 
IS NOTHING 
ELSE LIKE IT! 


IT MAY BE 

THE KEY TO MANY 
ts aay se 
FOR YOUR PRODUCTS 


e A NATURAL RUBBER POTTING COM- 
POUND THAT CAN BE POURED INTO 
THE UNIT AT ROOM TEMPERATURE. 





e ACTUALLY FLOWS AT ROOM TEMPER- 
ATURE WITHOUT USE OF SOLVENTS 


e EASY TO POUR e EASY TO HANDLE e 
SELF-CURING e OVEN-CURING. UN- 
NECESSARY e GOOD ADHESION e EX- 
CELLENT ELECTRICAL PROPERTIES 









Trade Mark 
for Depolymerized 
Rubber 


e Low Moisture Vapor Transmission e Resistance to Cold 
Flow (Cured) e No Toxicity e Particularly Useful Where Com- 
ponents To Be Potted Cannot Withstand Temperature of a 
Hot Melt or the Cure of a Heat Reactive Compound e Good 
Storage Life e Low Shrinkage 


Widely Used in Armed Services Equipment, and by Many 
Leading Wire and Cable Companies 


Send for complete information now. If you have a potting or adhesive problem, 
let our skillful laboratory staff solve it for you. 


Since 1906 


H. V. HARDMAN CO. 


INCORPORATED 
aS Se oe ee ee aoe eee 
i ge pe hee oe a ae ” Be 






© Adhesives of All Types 
© Depolymerized Rubbers 






© Brush & Industrial Cements 
© Potting Compounds 





tions include use on air-conditioning 
units, heaters, electric ranges, and 
other appliances. Patent Button Co. 
of Tennessee, Inc., Century — St., 
Knoxville, Tenn. 

e No. 25, 
TOGGLE SWITCH 

Improved version of a bomber type 
aircraft toggle switch is manufactured 
to meet requirements of MIL-S-6745 
and Air Force-Navy Standard Draw- 
ing AN3022. Both 2 and 3 position, 
single-pole types are available with 
momentary or maintained contact. 
Toggle levers are supplied with plain, 





radioactive or fluorescent tips. Mount- 
ing plate is 2% in. high and % in. 
wide; depth, including terminals, is 
1% in. Toggle lever is % in. long, 
with a total movement of 40 deg in 
the 2-position model and 50 deg in 
the 3-position model. The Arrow- 
Hart & Hegeman Electric Co., 103 
Hawthorn St., Hartford 6, Conn. 
e No. 26, Re , t 


12-POINT FASTENERS 

Line of threaded 12-point fasteners, 
available in ferrous, non-ferrous and 
precious metals, includes capscrews, 
machine screws, sheet-metal screws, 


self-tapping screws, recessed _ set- 
screws, machine bolts, and_ other 
types. They are available in all 


standard diameters and lengths. De- 
signed to permit higher torque loads, 
fastener features design that is said 
to provide a non-slip grip for either 
socket or box-type standard 12-point 
wrench. Tapered head and shoulder 
provides a frictional lock-in so that 
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better Solenoids 
and Switches... 


because our own engineers 


were HARD TO PLEASE 


We started manufacturing Namco “‘Stellite’-Welded Solenoids 
and Snap-Lock Switches because of the high degree of rugged- 
ness and dependability our own engineers demanded in the 
electrical and hydraulic circuits of our Acme-Gridley auto- 
matic machines. These devices have since been adopted as 
standard equipment by 85% of other large machine tool manu- 
facturers. 

Of almost equal importance to most of our customers is the 
vast specialized engineering experience available to them from 
National Acme—to help determine correct capacities, hous- 
ings, space, type of mountings, and to assist with special prob- 
lems—thus to insure the most practical applications at the 
lowest cost. 


For example, here is just one group of switch and solenoid 
devices supplied to the Army, Navy and Aircraft services where- 
in there is no room for failures. These include: 

Water-resistant, highly sensitive units for submarines. 


High shock-resistant assemblies for synchronizing multiple gun 
fire, ashore and afloat. 


Remote control switches for pin-pointing aircraft fire. 


Air Conditioning and Refrigeration master controls—and 


Namce Switches (EM-51) and Solenoids 
in the patented advantages of these 

or better still, if you have a 

‘engineers to consult ours. 


MANUFACTURING DIVISION 


TIONAL ACME CO. 


176 East 131st Street @ Cleveland 8, Ohio 


ACME-GRIDLEY BAR AND CHUCKING AUTOMATICS, 1-4-6 AND 8-SPINDLE—HYDRAULIC THREAD ROLLING MACHINES—AUTOMATIC 
THREADING DIES AND TAPS—LIMIT, MOTOR STARTER AND CONTROL STATION SWITCHES—SOLENOIDS—CONTRACT MANUFACTURING 
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fastener head stays in wrench as a uni: 
in any position, permitting one- 
handed reaching into awkward spots, 
or the inserting or removing the fast- 
ener from any angle. The lock-in fea- 


Positive, split-second stopping 


SMOOTH, NO-DRAG STARTING 
FAST, NON-PLUGGING REVERSING 





ture also often eliminates handstarting 

of the fastener. Special diameters and 
lengths are made to specifications. 12 
Point Fastener Corp., 741 Hanna 
Bldg., Cleveland 15. 


Circle No. 27, Reader Inquiry Facility, 





page 195 


PORCELAIN PRODUCTS 


Die-pressed porcelain parts, pro- 
duced by the dry-mix process, can 
be supplied either glazed or unglazed 
in white or gray-green. Manufacturer 
offers custom-molding facilities for 
manufacturing electro-porcelains parts 





START STOP! START STOP! 


You get them all when you specify — 
Star-Kimble Brakemotors | 


NOTE THE EXTRA-LARGE BRAKELINING AREA—discs machined on 
both sides to give full, positive contact—that brings a Star-Kimble 
Brakemotor and its connected load to the same sure fraction-of-a-second 
stop through millions of operations. 


NOTE THE SMALL AIR GAP between electromagnets and brake arma- 
ture disc. It assures quick brake release—allows the load to start freely 
when the motor is energized. 


COMPARE THE REVERSING CYCLE of a Star-Kimble Brakemotor and a 
motor reversed by conventional plugging. Typical figures on maximum 
starts per minute for a 5 hp motor: with plug stops, three; with the 
Star-Kimble way, ten! 





and can also provide engineering ad- 
visory service on specific application 
requirements. Washington Porcelain 





REMEMBER a Star-Kimble Brakemotor is a compact, integral unit, with a 
short sturdy shaft that’s common to motor and brake. Saves space — saves 
bearing and brakelining wear. One manufacturer —one- responsibility. 


For information on design and service features, 
write for Bulletin B-501-A 


TAR-KIMBLE 


MOTOR DIVISION OF 
HLE PRINTING PRESS AND MFG. CO. 







206 Bloomfield Avenue Bloomfield, New Jersey 
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Co., Washington, N. J. 
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SUBMINIATURE PULSE 
TRANSFORMER 


Transformer, claimed to be the 
smallest now available, is embedded 
in a filled polyester plastics cylinder. 
It has a %e6 in. diam and is % in. 
thick. Weight is 1/100 oz. Trans- 
former container has an axial hole 
through which a pin is inserted for 
fastening the transformer to a panel. 
Standard transformer has two wind- 
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2 Waldes Truarc Rings Replace 2 End Plugs 
_..Eliminate 3 Operations... Save °.066 Per Unit 


OLD WAY Two inserted-plug type wrist pin locks hold wrist pin 
in place. 3 operations involved: costly machining, pressing in 
place, post-assembly machining. Costly maintenance problem— 


resulting from end plugs hammering loose. 


Titan Chain Saws, Inc., Seattle, 
Washington, uses 2 Waldes Truarc 
Rings to replace old-style inserted- 
plug type wrist pin locks in their Titan 
chain saws. Use of Waldes Truarc 
Retaining Rings eliminates 2 press 
fit end plugs. Machining of plugs, 
pressing in place, finish machining— 
no longer required. Truarc way holds 
rejections to a minimum. Unit effi- 
ciency is greatly increased. 
Redesign with Truarc Rings and 
you, too, will cut costs. Wherever you 
use machined shoulders, bolts, snap 





TRUARC WAY TwoTruarc Inverted Retaining Rings (Series 5008) 
hold wrist pin in place. Truarc Rings snap into grooves easily 
cut in piston, provide positive lock . . . practically eliminate 
maintenance costs. Quick assembly, disassembly. 


USE OF 2 WALDES TRUARC RINGS 


| PERMITTED THESE SAVINGS PER UNIT: | 


OLD WAY 
| Cost of 2 end plugs 


TRUARC WAY 


Cost of grooving piston ) 


Cost of 2 Truarc Rings j arene 


Saving per Unit 


\ -$ .169 


Cost of pressing in and machining f 


..103 


rings, cotter pins, there’s a Waldes 
Truarc Retaining Ring designed to 
do a better job of holding parts 
together. 

Waldes Truarc Rings are precision- 
engineered ... quick and easy to 
assemble and disassemble. Always 
circular to give a never-failing grip. 
They can be used over and over again. 

Find out what Waldes Truarc Re- 
taining Rings can do for you, Send 
your blueprints to Waldes Truarc 
engineers for individual attention, 
without obligation. 


For precision internal grooving and undercutting... Waldes Truarc Internal Grooving Tool. 


Ya 


WALDES 


+f 


1 /| 
\ 
cael 


/ SEND FOR NEW CATALOG > 





=> THUARC 


RETAINING RINGS 


WALDES KOHINOOR, INC., LONG ISLAND CITY 1, NEW YORK 


WALDES TRUARC RETAINING RINGS AND PLIERS ARE PROTECTED BY ONE OR MORE OF THE FOLLOWING 
U.S. PATENTS: 2.362.947; 2.382.948; 2.416.852; 2.420.921; 2.428.341; 2.439.785; 2.441.846; 2.455.165; 
2.483.380; 2,463,383; 2,487,802: 2.467.803; 2.491.306; 2,509,081 AND OTHER PATENTS PENDING. 1 
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catalog. 


Company 


Business Address 


Waldes Kohinoor, Inc., 47-16 Austel Place, L. 1. C. 1, N. Y. 
Please send me the new Waldes Truarc Retaining Ring | 
| 

(Please print) EM | 

| 

cecemnraennnnnin 

ine 
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sate a 
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atest | 

| 

Zone State....... = | 
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- SUB-MINIATURE INDICATOR ASSEMBI 
A great aid to your miniaturization program 


MOUNT IN 15/32” HOLE 
ALL LENS COLORS 


Easy lamp replacement 
with any midget flanged 
base lamp types 


Complete blackout MH 
or semi-blackout ug) 


dimmer types MECHANICAL 
DIMMER 
No. 11-1930-621 
THESE ASSEMBLIES LOGICALLY REPLACE 
LAMPS NO. 319, 320, and 321 


Pale 
17d 3 


NON-DIMMING 
No. 8-1930-621 


REPLACE 
WITH THIS 


OR 
THIS 





PLASTIC PLATE (EDGE) LIGHT ASSEMBLIES 


AIR FORCE and BUREAU of AERONAUTICS 
MIL-L-7806 DRAWING MS-25010 
DIALCO No. TT-51 (Red filter-black top) 

... or, No. TT-51A, complete with No. 327 Lamp 


ALSO MADE \\| | I/ 
with other filter colors \ / 
and with light-emitting 

top (for indication) 


ALL OF THE ASSEMBLIES ILLUSTRATED 
ACCOMMODATE LAMPS NOS. 327, 328, 330, and 331. 
ANY ASSEMBLY AVAILABLE COMPLETE WITH LAMP 
SAMPLES ON REQUEST —NO CHARGE 







Foremost Manufacturer of Pilot Lights 


DIALIGHT CORPORATION 


60 STEWART AVENUE, BROOKLYN 37, N. Y. HYACINTH 7-7600 
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ings with a 1:1 ratio; transformers 
wound to customer's specifications 
can also be obtained. Applications in- 
clude use in digital computers, tele- 
metering systems, and other applica- 
tions. The Jacobs Instrument Co., 
1718 Bethesda Ave., Bethesda, Md. 
rcle No. 29, Reader Ir ry Facility, page 19 


MINIATURE THERMOSTAT 


Miniature thermostat, Model 13, is 
1 in. long x%6 in. widex % in. high. 
It is totally enclosed and mechanically 
rugged. A special tri-element strain 
relief construction permits use under 
extreme temperatures without strain- 


ing of the bimetal. Model 13 is 


available with temperature ranges up 
to 400 F, with normally open or nor- 
mally closed contacts and has been 
used in applications requiring up to 
115-230 volts, a-c. 
calibration — is 


140 watts, 


cision 


Pre- 


controlled — by 





turning a threaded self-locking ad- 
justment screw. Units are mounted to 
heated surfaces through two 0.067-in.- 
diam holes at 1%2 centers. Wire clinch 
terminal lugs are provided. George 
Ulanet Co., 418 Market St., Newark 
5, N. J. 
rcle No. 30, Reader Ir 


COLORED ANTI-RUST PAINTS 

Formerly available only in black, 
aluminum and clear, Rust-Cure paints 
are now also offered in red, gray and 
green. In addition, paints have been 
improved by the addition of special 
chromate pigments which are said to 
give extra protection against rust. 
The paints can be applied by brush or 
spray directly over rusted surfaces 
without wire brushing or sand-blast- 
ing. Manufacturer states that one 
coat is sufficient to prime, penetrate 
and seal metal surfaces. No primer 
coat is required, although “clear” 
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10-Turn Helipot Highlights 


From the basic Helipot principle, model variations 
Whenever circuits call for precision have been developed to meet new requirements: 


and high resolution in compact space... 


Model A Helipot 


the original 10-turn Helipot — 
provides a resolution from 12 to 
14 times that of conventional 
single-turn potentiometers of 
same diameter (1354”), lineari- 
ties as close as +0.05% in re- 
sistances as low as 1K ohms. 


There’s a 10-turn Helipot 


fo meet your requirements 












The same multi-turn principle is also available in 3 turn units 
(Model C), and larger-diameter units of 15 turns (Model B), 
25 turns (Model D), and 40 turns (Model E)—a type for every 
application from 5 ohms to 1 megohm., 


With the development of the original HELIPOT— 
the first multi-turn potentiometer—an entirely new principle of 
potentiometer design was introduced to the electronic industry. 
it made possible variable resistors combining high resolution and 
high precision in panel space no greater than that required for 
conventional single-turn potentiometers. 





The Helipot High resolution and precision settings require a long slide 

a wire. But by coiling a resistance element into a helix, it 
Principle +s» is possible to gain desired resolution and precision without 
wasting panel space. This principle is applied in various Helipot models 
with slide wires ranging from 3 to 40 helical turns. 


Model AN Helipot 


an ultra-precision version of the 
basic 10-turn Helipot. Produced 
in volume to extremely close 
electrical and mechanical toler- 
ances, this unit features preci- 
sion ball bearings (Class 5), 
servo mounting lid, plus linear- 
ity tolerance as close as +0.025% 
as low as 5K. A 3-turn unit 
(Model CN) is also available. 


Models AN and CN are particularly recommended for precise 
servo-mechanism applications and represent the most ad- 
vanced design and highest quality available today in the field 
of precision potentiometers. 


Advantages are immediately apparent. In the case of the widely-used 
10-turn Model A Helipot, for example, a 45” long slide wire—coiled 
into ten helical turns—is fitted into a case 134” in diameter, and 2” in 
length. Another advantage of the 10-turn pot is that, when equipped with 
a turns-indicating RA Precision Duopiat, slider position can be read 
directly as a decimal, or percentage, of total coil length traversed. 
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ft Model A | Model AN | Model AJ 













[* Z 
se re hm re 2. <4 
Resistance Range 10 ohms to 100 ohms to 100 ohms to ‘ + 750 DA 
300,000 ohms 250,000 ohms 50,000 ohms a9 





Resistance Tolerance: 
Standard +5% 
Best +1% 


*Linearity Tolerance: 
Standard 
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Best +0.05% + 0.025% Model AJ Helipo 
(1K ohms (5K ohms a 10-turn miniature Helipot only 
and above) and above) %” in diameter, weighs 1 oz., has 
Power rating @ 40°C Scar si evecare 


able with servo mounting (Model 
AJS) and servo mounting with 
ball bearings (Model AJSP). 
Linearities as close as + 0.1% 
as low as 5K. 







Mechanical Rotation 3600° +-4° 3600° +1° 3600° + 12° 
0° =—{}* he 

Electrical Rotation 3600° + 4° 3600° +-1° 3600° +-12° 
ie 0° —{)® a=f)® 





Starting Torque 


[Running Torque J 1Sor.in_{ 0.6+.307.in | 6002.in. 
Net Weight — a a 


*i.e. INDEPENDENT LINEARITY. The above linearity tolerances are based on the fol- 
lowing definition recently proposed to clarify and standardize nomenclature related to 
precision variable resistors. ... ‘Independent linearity is the maximum deviation in per- 
cent of the total electrical output of the actual electrical output at any point from the 
best straight line drawn 
through the output 
versus rotation curve. 
(This line shall be 
measured through the 
extent of the effective 
electrical angle.) The 


Designed for long life under severe operating conditions, the 
AJ Series is widely used where smali size and weight are vital. 





—" & —32NEF-2 














| tale | PANEL NUT @ INTERNAL 
| 4 be 3 TOOTH LOCKWASHER 
-3-+-—__ ¢ ————_ 1, =  prowneo 


Design details on above units are subject to change without notice. 
Certified drawings available upon request. 


LumaRITY cuave OF slope and position of § --~------------------------------ 
the straight line from 
sveasont inet which the linearity de- Only_Helipot is able to supply—in volume—multi-turn helical 
or rommnomenie viations are measured =m. io gs 


potentiometers with special features to meet your particular 
needs... Special Shafts, Extra Spot Welded Taps at any posi- 
tion, Ganged Assemblies (except AJ), Special Temperature Co- 


must be so adjusted as 
to minimize these de- 


viations.” efficients, etc. Send us your requirements! 
. For complete details contact 
i ale your nearby Helipot represent- 
‘ . ae 4 i ative. Or write direct. 
4 
aaa THE CINOT con roration 


TOTAL TRAVEL 


A subsidiary of Beckman Instruments, Inc. 
SOUTH PASADENA 18, CALIFORNIA 
Field Offices: Boston, New York, Philadelphia, Rochester, Schenectady, Cleveland, Detroit, Chicago, St. Louls, 


Los Angeles, Seattle, Dallas, High Point, N. C. and Fort Myers, Florida. In Canada: J. S. Root, Toronto. 
Export Agents: Frathom Co., New York 36, New York. 
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| paint can be used as a first coat under 
| any type of paint, except lacquer. 
The Monroe Co., Inc., 10703 Quebec 
| Ave., Cleveland 6, Ohio. 
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SOLENOID-OPERATED 
AIR VALVES 


Line of %4-in. valves, Series 3500 
are available for straightway and 8- 
way application in both normally open 
and normally closed types. Opera- 
tion is by direct solenoid control. Re- 


Tamra 
Military 
NYE DC 
MIL-R-5757-B 
6 to 125 volts 





3 R 0 Mi b T D F [ V E RY | versal is by spring return. To facili- 


tate wiring, the conduit connection is 
separate from the cover. Removal of 
of small telephone type two screws makes all parts accessible. 
| All types have a %e-in. orifice area 

| and are available from stock for any 

relays for D. -. | voltage or cycle requirement. Current 
| requirements are 8/10 amp inrush and 

2/10 amp holding at 115 volts, 60 


American Encaustic’s new up-to-the-minute cycles. Recommended working pres- 





electronics division can help solve delivery sure is from 20 to 150 psi. Mechan- 

problems on precision made telephone type ical Air Controls, Inc., 15311 W. 1l 
: ; Mile Rd., Royal Oak, Mich. 

relays with a current rating of 5 amperes 


Circle No. 32, Reader Inquiry Facility, page 195 
or less. 


American Encaustic relays are open type or 
hermetically sealed, with plug-in or solder 
tabs. Components are carefully inspected 


REPEAT CYCLE TIMER 
Electronic repeat cycle timer suit- 
able for regulation of automatic ma- 


before assembly. Completed relays are indi- chinery, heat sealing and other appli- 
vidually tested before shipment. We believe cations uses a single electron tube to 
there are no more precisely made relays of charge an RC network so that “on 


cycles are adjustable from 0.2 to 200 
sec and “off” cycles range from 0.1 
sec to 1 min. Unit is supplied in a 


this type manufactured. 


WRITE FOR FULL INFORMATION 


.Send us your drawings and 
specifications. Samples and quo- 
tations will be promptly sub- 
mitted without obligation. 
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.. THIS NEW BULLETIN WILL HELP YOU 
PICK THE RIGHT HEATING METHOD 


What heating method to use—is a most important question when you're planning 
a brazing job—because the answer is a main factor in determining joint quality 
and the time, labor and cost on the job. 

With EASY-FLO and SIL-FOS you can take your pick of heating methods 
because these low-temperature silver brazing alloys work well with all. The 
bulletin will help you make the right choice. It outlines the different heating 
methods and the type of jobs for which each is best suited. 








WRITE TODAY FOR A FREE COPY 
ASK FOR BRAZING NEWS No. 56 


> 
ere eta 


Tastee} General Offices: 82 Fulton St., New York 38, N.Y. 
SIL-FOS 
DISTRIBUTORS IN PRINCIPAL CITIES 


OFFICES AND PLANTS: BRIDGEPORT, CONN. © PROVIDENCE, R. 1. © CHICAGO, ILL. © CLEVELAND, 0. © DETROIT, MICH. © LOS ANGELES, CAL. © TORONTO, CANADA 
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This part is an Investment Casting, 
made by the expendable pattern pro- 
cess. We mass produce it for $10.50. 
It’s the kind of pari that can’t be made 
in one piece by any other means—at 
any price. 

Our Investment Castings frequently 
replace complicated assemblies. Often 
eliminate expensive pre-machining 
and finishing operations. Compromises 
in design are fewer because we cast 
in almost any shape—simple and com- 
plex—and in 160 different ferrous and 
non-ferrous alloys. 

Tolerances are extremely close; de- 
tails are fine. Castings run from a 
fraction of an ounce to 10 pounds. 
Does this give you an idea? 

Our engineers are skilled in design- 
ing parts as investment castings, as 
well as producing them. We have open 
capacity for non-ferrous work, due to 
recent plant expansion. For help and 
prices, write Precision Metalsmiths, 


Inc., 1073 E. 200th St., Cleveland 17, O. 





whew you think it 
can't be cast in one 


piece 


Whew the service is too 
3 tough for die casting 


Whew it costs too 
much to machine 
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INVESTMENT CASTINGS 





sloping steel front cabinet, 6 in. x6 
in.x6 in. for operation on 105-120 
volts, 60 cycles. Output is supplied 
to a DPDT relay for non-inductive 
loads up to 10 amp at 115 volts or 2 
amp at 460 volts. Relay contacts are 
wired to a plug or a terminal strip to 
facilitate installation. G. C. Wilson 
& Co., 2 N. Passaic Ave., Chatham, 
N. J. 
e No. 33, | 


SCRAPER RINGS 

Super-Seal scraper rings are avail 
able in a wide range ot sizes. ex- 
tending from 1% in. to 13 in. ID. Pro- 


duced according to Army-Navy stand- 
ard drawing No. AN 6231, they can 





be furnished in both standard and 
“A” series rings. The scraper rings 
are used for removal of dirt, dust, ice 
and abrasives from piston rods, thus 
preventing excessive wear on O- and 
V-ring packing, cylinder walls and 
other internal parts. Meeting require- 
ments of MIL-S-5049, rings are said 
to exceed the wear requirements of 
the applicable specification by more 
than twenty times, with a light-type 
tolerance of 99.5 per cent. Gadgets, 
Inc., 3629 N. Dixie Drive, Dayton 4, 
Ohio. 

No. 34, Fé F e 195 


SWITCH CASE 
One-piece molded phenolic case has 


been added to the Model 41 Levolier 
switch that makes the switch easier to 





wire and install. Merely loosening one 
round, milled-edge nut permits the 
case to be removed from the switch 
mechanism. Only 5% in. thick, switch 
is lever-operated from any angle. 
Small switch is rated at 6 amp, 125 
volts and is “T”-rated by Under- 
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Two-unit, Heavy 
Duty “Oil-Tite” 
Control Station. 












OIL-TITE 
OPERATOR SEAL 
CORK-NEOPRENE y 

GASKET 


Applicable to all types of industrial equipment, 
Westinghouse “Oil-Tite’’ Control Units and 
Stations are soundly designed, ruggedly built 
for long, dependable service. 

The sturdy enclosures are die-cast—bonder- 
ized to hold a permanent finish. Neoprene 
gasketing, rawhide seals, close machine fits 
and mounting holes in separate wells assure 
positive seal against oil, coolants, etc. Contact 
blocks can be bottom-mounted to eliminate 
flexible leads. Large solid silver contacts and 
heavy duty ratings throughout provide extra 
margins for extra service. 

Complete Westinghouse Control Stations 
are available in any combination—one to twelve 
units—for surface, flush or panel mountings. 


JANUARY 1953 


MOUNTING WELL 
BOTTOM-MOUNTED 
CONTACT BLOCKS 





Why rugged “’Oil-Tite’’ pushbuttons 
serve longer... more dependably 


Or you can make up units for any application 
by purchasing standard components. 

In pushbuttons, top quality means top per- 
formance. Standardize with Westinghouse. 

For more details contact your Westinghouse 
Representative or write for DB15-022, 
Westinghouse Electric Corporation, P.O. Box 
868, Pittsburgh 30, Pennsylvania. J-30129 





DIE-CAST 
ENCLOSURE 
THREADED 
CONDUIT ENTRANCE 
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THE ANSWER TO YOUR 


UNUSUAL materia PROBLEM 
coup BE FELTERS FELT 








[ae without fraying! 
No matter what the size, 9° shape 
or consistency of the felt you need, Felters 








! Fey ue™ ° 
can provide it.. Lo Zag 1. any color or shade 
oD ool 


in the full range from black to white. 
And well ship it in any form you like: 





rolls, strips, square yardage or precision 
cut parts. AD .. 
Whats more you can expect that old-time 





ind of good delivery and service 
when you do business with Felters. 
CLIP AND MAIL THIS COUPON 
© TODAY! 






The FELTERS COMPANY 


Manufacturers of Unisorb for Machine Mounting 
205-EM SOUTH STREET, BOSTON 11, MASS, 


Gentlemen: Please send me details on Felters Felt and Felters 
Precision Cut Felt Parts. | have the following material problem: 


Company 
Address 
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writers’ Laboratories, Inc. Easily 
mounted without screws, the switch 
can be used for individual control 
of incandescent or fluorescent lighting 


| and for fhp motor control. McGill 
Mfg. Co., Valparaiso, Ind. 
Circle No. 35, Reader Inquiry Facility, page 19° 


PILOT AIR VALVES 


Pilot air valves, known as Series 
3000, can be used for remote control 
of pilot-pressure-operated 4-way air 
valves and air-pilot hydraulic valves. 
They can also be substituted for di- 
rect control valves where a ™%-in. 8- 
way air valve is required. When oper- 
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ated, valve allows air to flow to the 
“out” port. A spring returns the valve 
| to its original position, blocking the 
air supply, and bleeding the “out” 
port. A variety of operating means is 
provided. Rivett Lathe & Grinder, 
Inc., Brighton 35, Boston, Mass. 
Circle No. 36, Reader Inquiry Facility, 






page 195 


TRANSFORMER CANS 


Line of deep-drawn transformer 
cans are seamless and drawn from 
cold-rolled steel to conform to dimen- 
sional specifications of MIL-T-27. 
The lids are internal and require no 
stops since they fit the can snugly. 
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Investigate die-formed 


"COMPO’and POWDIRON parts! 


Parts die-formed by powder metallurgy methods from COMPO" porous bronze 


and “POWDIRON” sintered iron are ready for installation when they reach you. 
They're accurately die-formed at Bound Brook to the final dimensions you want. 
There’s no need for machining operations at your plant! 
When you specify “COMPO” and “POWDIRON” parts in your product designs, you 
free critical tools and skilled manpower for other tasks. And you can speed up 
production, because “COMPO” and “POWDIRON" are in freer supply 
than some other materials. 


Write on company letterhead for informa- 


tion on “COMPO” and “POWDIRON". 


Beller Buy Bound Brook “POWDIRON” 


“BOUND BROOK” 
* 


BOUND BROOK, N. J. © BOUND BROOK 9-0441 
Manufacturers of bearings and parts — Established 1883 
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controls 
through better 

Hermetically 
Sealed Relays 


SPECIFY 


he most advanced hermeti- 
ally sealed relays can best 
e designed and produced by 
a\firm like Leach which pio- 
n@ered this field from the be- 
inning. 
ere at Leach you will find 
complete engineering, testing 
roduction facilities to 
help you solve your relay 
probleims in the electrical and 
electronic fields. 


The uksurpassed dependa- 
bility of Weach Relays has 
been proved by nearly four 
decades of \eadership in pro- 
viding all types of relays for 
maximum \erformance 
under competYive operating 
conditions. 


FOR BETTER\ CONTROLS 
THROUGH BETTER RELAYS 
— Specify Leach 


No. 6378S, AN3307-1 
2PDT Hermetically Sealed, 
Solder Terminal Type 


Lon L No. 637PS 
mK 
ROA 22d aoe 2PDT Hermetically Sealed, 


Tv 
Sh on ise cod Plug-In Type in Octal Plug 


{EACH RELAY CO 


No. 9031SS 
3PDT Hermetically Sealed, 
Solder Terminal Type 


Performance characteristics for the 
Relays illustrated above are as follows: 


® Contacts rated: 10 Amps. 
Resistive and inductive at 29 VDC. 


® 6 Amps. Motor load at 29 VDC. 


© 10 Amps. Resistive at 115 VAC, 400 cycles. 
Coil 24-28 VDC. 


5915 AVALON BOULEVARD @ LOS ANGELES 3, CALIFORNIA 
Representatives in Principal Cities of the U.S. and Canada 


Cans are available only for military 
contracts. Triad Transformer Mfg. 
Co., 4055 Redwood Ave., Venice, 
Calif. 

No. 37, Reader juiry Facility, page 195 


HERMETICALLY SEALED 
METER 

Redesigned electrical indicating 
meters are ruggedized and hermet- 
ically sealed. They are available in 
standard 1%2 in., 2% in., 3% in., and 


gotie 


RUGGEDIZED 


CAUF. USA 


er 
a j 


4% in. sizes. The 2%2-in. and 34-in. 
sizes meet the dimensional require- 
ments of JAN-1-6. Phaostron Co., 151 
Pasadena Ave., South Pasadena, 
Calif. 

e No. 38, Reader 


COMPACT PLIERS 

New series of pliers now available 
include trimming, chain nose, and 
small duck bill pliers. All models 
feature a replaceable tempered steel 
spring that keeps them in open posi- 
tion for immediate use; they can also 
be obtained without the leaf spring. 
Pliers are hammer-forged from high- 
grade tool steel. 

The trimming plier is offered with- 
out the customary top bevel. As a 


result of the design, the entire length 
of the cutting knives works flush 
against the cutting surface, permitting 
a close, clean trim. Plier is especially 
useful for cutting small wires or trim- 
ming plastic, as well as for cutting in 
confined places. Model is available 
in 5-in. size only. Type No, 209-5L 
has a leaf spring; Type No. 209-5 
does not. 

Feature of the second model is that 
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NEW MOLDED SHIPPER 


OLD AND NEW. Here 30 new, molded-fibre cases carry the same 
wire weight as 24 wood boxes (left). 


CRASH-TESTED 


CONTAINER 
cradles ANACONDA Magnet Wire 


One slip in handling your magnet wire can be costly ... 
but thts ttme no harm done. Anaconda’s new molded 
shipper*, built in identical halves, gently cradles your 
valuable shipment in transit, stockroom and shop. Superior 
to wooden cases, this fibre-molded container survived one 
hundred 30-inch test drops... and still retained its wire 
spools in perfect shape. 

Magnet wire shipped in these sturdy ANACONDA Shippers 
is assured of safe arrival. You get excellent protection 
against even slight injuries, difficult to detect, that can 
conceivably impair the performance of your windings. 

This shipper weighs % less. It means new ease of 
handling, without nail or sliver hazards, more compact 
storage, and space-saving nesting of empties. ANACONDA 
Magnet Wire—Formvar, Enamel, Vitrotext and the others 
—is noted for its exceptional uniformity. This new case 
makes certain that this quality will not suffer from rough 
handling. Ask your Anaconda Representative for full 
details. Anaconda Wire & Cable Company, 25 Broadway, 
New York 4, N. Y. 


*patent applied for TReg. U.S. Pat. Off. 


63355 


the right magnet wire for the job 
ANACONDA’ 


LESS STORAGE SPACE needed as molded halves nest when empty. 
Wood-case empties take 3 times the space. 


“TOUGH OUTSIDE and soft fibre lining of the new ANACONDA 
container protect spools against damage from accidents like this. 











Most Complete Line of Sheets, Rods, Tape, 
Tubing, Bars, Cylinders, Fabricated Parts 


Profit from our broad experience and completely modern special- 
ized facilities for rapid, low-cost production of these fluorocarbon 
“wonder” plastics. 


The finest dielectrics, especially for high frequency, high tem- 
perature service. Won't carbonize under arcing. Won’t DC plate. 
Zero water absorption by ASTM test. Unaffected by extreme 
humidity. Chemically inert, non-gassing, immune to corrosive 
atmospheres, fungus, oil, solvents. Non-flammable, tough, resili- 
ent, withstand and absorb mechanical shock and vibration. 


Whatever your requirements, whether for stock or for custom 
machined or molded parts, your inquiry will receive prompt 
attention. Write for Bulletins No. 300 and 500. 


*duPont's trademark for +Trademark 
its tetrafluoroethylene resin. M, W.. Kellogg Co. 





Ug 
UNITED | FLuoRocaRBON (ZS) 
STATES | PRODUCTS DIVISION 


GASKET | AMEN 1, NEW JERSEY 


Representatives in Principal 


COMPANY Cities Throughout the World 
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while it has duck bill jaws of suff- 
cient width to hold small springs for 
adjusting, it is compact enough to 
permit forming wire in confined 





places. There is no knurl in the jaws 
to nick or otherwise damage soft 
wire. Its 5%2-in. size gives proper 
leverage and permits a handle of 
comfortable size. Duck bill plier is 
available in two types: No. 306-5'2L, 
which has a leaf spring, and No. 306- 
5%, without the leaf spring. 

New chain nose plier is designed 
for all types of precision work in con- 
fined places and is an inch smaller 





than the manufacturer’s standard chain 
nose plier. It is furnished with a fine 
knurl that will not damage soft wire. 
Made in a 5-in. size only, plier is 
available with a leaf spring (Type No. 
317-5L), as well as without one 
(Type No. 317-5). Mathias Klein & 
Sons, 3200 Belmont Ave., Chicago 18. 
Circle No. 39, Reader Inquiry Facility e 19 


COIL BOBBIN KIT 

Kit No. 75A047, consisting of 24 
assorted coil bobbins, contains three 
bobbins each of eight different types. 
Kits are useful where coils are wound 
to meet specific circuit requirements. 
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ne 
re, Wherever fractional motors are needed 
is —for small power tools, pumps, com- 
re pressors, or any of hundreds of appli- 
° cations—you'll be sre of satisfactory 
18. performance by using Delco motors 
| for the job. 
From every standpoint, electrical and 
94 mechanical, Delco motorsare engineered 
ree and built to deliver peak performance. 
ae" And the way Delco motors stand up on 
ats. the job has created a reputation for 
dependability — Delco dependability — 
that’s unmatched in the field. 
Get the data on Delco motors—and on 
how they best fit your needs—now. 
Write Delco Products, Dayton, Ohio, 
or the nearest sales office. 
DELCO FEATURES MAKE DELCO FINEST 
aw aa DELCO PRODUCTS 
e Oversize steel-backed tin e Large oil reservoirs cast Division of General Motors Corporation 
babbitt sleeve bearings. integrally with end-frames. . : Dayton, Ohio 
e Varnish-dipped and baked e Exclusive Delco Thermotron DAYTON OHIO 
motor windings. for automatic motor protection. ve 
SALES OFFICES: ATLANTA + CHICAGO + CINCINNATI - CLEVELAND + DALLAS 
DETROIT - HARTFORD + PHILADELPHIA + ST. LOUIS + SAN FRANCISCO 
NG JANUARY 1953 
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Close-up view of Babson 
Bros. Co.'s Surge Fence Con- 
troller showing location of 
Honeywell Mercury Switch 
which tilts back and forth as 
motor is operated. > 

















HONEYWELL Mercury Switch 
delivers low current 
once every second in 
Babson Surge Electric Fencer 


Babson Bros. Co.’s electric stock control unit 
which pulses electric current through a wire 
fence and permits a strand or two of wire to 
keep animals in the field is an interesting 
application of Honeywell Mercury Switches. 


This electrical device takes current from the 





Babson Bros. Co.'s Surge Fence high line, cuts it down to an approved 25 
Controller shown in dairy house. 
Glass enclosure protects motor 


ond working parts. 
mercury switch is housed in a glass enclosed control unit. 


milliamperes, and delivers a safe but effec- 


tive electric impulse once every second. The 


It tilts back and forth and causes an electric shock through 
the fence. 


This use of Honeywell Mercury Switches for applications 
which require low current capacity and long-time continuous 
operation is typical of the many uses of these switches in 
industrial controls. MICRO engineers are fully trained and 
experienced in switching problems and can give you helpful 
advice and cooperation in selecting the Honeywell Mercury 
Switch best suited to your requirements. Call the nearest 


MICRO branch office today. 


MICRO 


MAKERS OF PRECISION SWITCHES 
FREEPORT, ILLINOIS smsnmunmmesmee 


A DIVISION OF 
MINNEAPOLIS-HONEYWELL REGULATOR COMPANY 


aoe iH 
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All sizes are available in production 
quantities. Bobbins are one-piece 
molded general-purpose bakelite and 
can withstand an 85 C rise and more 
than 1000 volts a-c. Potter & Brum- 
field, Plastics Div., Princeton, Ind. 

Circle No. 40, Re nquiry Facility, page 19 


CHANNEL RELAY RACKS 
Channel relay racks are constructed 
of 12 gage cold-rolled sheet steel 
and finished in black wrinkle. Ver- 
tical members and top cross-brace are 
welded together. Panel mounting 
holes are tapped for 10/32 machine 
screws on Western Electric spacings. 


Racks are available in 2 different 
sizes: 38% x 20 x 18% in., with panel 
space of 36% in.; and 73% x 20 x 20% 
in., with panel space of 71% in. Racks 
are shipped knocked down; necessary 
bolts are provided. Premier Metal 


Products Co., 3160 Webster Ave., 
Bronx 67, N. Y. 
e No. 41, Reader Inquiry Facility, page 19 


POWER NOTCHER 

Use of new power machine for 
notching sheet material, designated 
Di-Acro power notcher, saves in 
some metalworking operations a large 
part of the cost of expensive dies and 
heavy presses. A notch as large as 
6 in.x6 in. can be made in 16 gage 
sheet steel; also, notches both larger 
and smaller than 90 deg, as well as 
some straight shearing jobs, can be 
performed by making a few simple 
adjustments. Features include: up to 
180. strokes per min; a foot-actuated 
clutch that leaves operators’ hands 
free for work handling; and single 
stroke action of clutch that prevents 
accidental work damage. The flywheel 
is driven by either a single or three- 
phase %2-hp electric motor. Danger 
from exposed moving parts is elimi- 
nated and greater work visibility is 
provided the operator by housing all 
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more translucent easier to correct 


than before Today’s Kodagraph Reproduction than before The dense photographic black 
Cloths have a new, highly translucent base—an important images on Kodagraph Reproduction Cloth prints can be 
new plus in drawing reproduction! For now you can turn removed readily with a moistened pencil eraser—no spe- 
out blueprints and direct-process prints at faster speeds cial solutions needed. Also, you'll find that additions can 
_..save time and money. And famous Kodak research and be made readily in pencil or ink on the erased surface. It 
production know-how brings you this increased translu- retains its tooth . . . does not become smooth and shiny. 
cency without compromise—your Kodagraph Cloth inter- Result of a new matte subcoating... another welcome 
mediates will be as durable and long-lasting as ever. feature in improved Kodagraph Reproduction Cloths. 


MMAROWEL2) 


Kodagraph Reproduction Cloths 


3. Kodagraph 
Projection Cloth— 

for use in standard enlarg- 
ing equipment. Conven- 
tional negative-positive 
printing characteristics 
... darkroom handling. 
Especially valuable in 
obtaining reference-size 
prints from reduced-scale 
negatives of template 

or pattern drawings. 


2. Kodagraph 
Contact Cloth— 

for use in low-intensity 
contact printers. 
Conventional negative- 
positive printing charac- 
teristics ... darkroom 
handling. Especially 
recommended when 
your negatives require 
considerable opaquing 
or other hand work. 


1. Kodagraph 
Autopositive Cloth— 
for use in blueprint 
and direct-process 
machines .. . and 
vacuum frames. 
Positive photographic 
intermediates are pro- 
duced directly from the 
original drawings— 
without a negative step 
or darkroom handling. 





r—-—- MAIL COUPON FOR FREE BOOKLET —————~—-~-~~~—-----~. 





Write today for a free EASTMAN KODAK COMPANY " 

he re Beewing Industrial Photographic Division, Rochester 4, N. Y. 

ne — " apres uc- Gentlemen: Please send me a copy of your illustrated booklet 

tion. Detailed facts on giving facts on Kodagraph Reproduction Materials. 

improved Kodagraph 

Reproduction Cloths... ikea nmmiaatinnmmamite ie , 

and the complete line of Compan Pe 

Kodagraph Reproduction “rs a 

Materials which you, or your Street - 

local blueprinter, can process 

conveniently, economically. A sccenrrrenamcernemneneceonernee Nee IK al lk 
TRADE-MARK 


———— ———— =o 


you'll want this 
new guide to 


the worlds 





moving parts in a steel cabinet. The 
portable machine occupies a floor 
space 17 in.x 28 in. and need not 


TRANSFORMER AND be bolted down. Gages for adjusting 


depth and angle of notch are mounted 


FILTER REACTOR CATALOG on the 12 in.x18 in. work table. 
Power notcher is similar in construc- 
tion to the hand-operated notcher 
which can be converted to power. 
Net weight of machine is 465 lb. 
O’Neil-Irwin Mfg. Co., 309 Eighth 
You'll find more than 500 units You'll want this new CHICAGO Ave., Lake City, Minn. : 
listed in the new cuIcaGo Catalog Catalog for handy reference. It rcle No. 42, Reader Inquiry 
... transformers for every application provides a wealth of terse factual 
. .. presented in one complete, information on CHICAGO 
easy-to-use specification guide, Transformers for original or 
covering the following categories: replacement use in the radio, 


Send for 
the new 





easier to use, more complete than ever 


OPEN-END RATCHET 
WRENCHES 


@ MIL-T-27 Hermetically-Sealed electronic, electrical, aeronautical, Open-end pneumatic ratchet 
Transformers geophysical, and automotive wrenches make it possible to reach 

@ New Equipment Transformers industries. Use this Catalog as your into inaccessible le and apply 

@ Television Replacement Transformers buying guide to the World’s Toughest power to turn down nuts. Wrenches 
@ General Replacement Transformers Transformers . . . depend on your are now available in a new design 

e Control & Power Circuit CHICAGO distributor for prompt, which stops the socket positively in 
Transformers efficient service. open position. A stop plate is built 





into the side plate of the wrench. 
When the operator's thumb is pushed 
against this plate, it moves forward 
and engages a pin in the socket, which 
automatically stops it in open position, 
for quick removal and engagement of 
the next nut. Wrenches may also be 
used to tighten or remove unions, 
junctions, and couplings. Wrenches 
are available in two sizes capable of 


CHICAGO TRANSFORMER handling hex nuts ranging from % in. 


to % in. across flats. Keller Tool Co., 
DIVISION OF ESSEX WIRE CORPORATION 


1333 Fulton St., Grand Haven, Mich. 
3501 W. Addison Street « Chicago 18, Illinois Circle Ne. 43, Reader Inquiry Facility, page 195 
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to meet every particular insulation requirement 


Minimum 
TYPE GRADE Dielectric CLASS USE FOR APPLICATIONS REQUIRING: 
*48/25/50 A B H 


In the Mitchell-Rand line of HYGRADE and FLEXITE Tubings 
and Sleevings, there is a particular grade and class to meet 
the specific insulation requirement of temperature resistance, cslneaee: | 
dielectric strength, abrasion resistance, flexibility and 

push-back. HYGRADE Tubings and Sleevings conform to the 
NEMA Standards VSI-1950 and to the Armed Services 
Specification MIL-1-3190. 


Thin wall, smooth interior and 
exterior « no wicking, disintegra- 
tion or swelling « thoroughly im- 
pregnated. 


qj Excellent electric characteristics, 

high insulation resistance under 

HYGRADE SN - high humidity, good dielectric 
flexibility after flexing. 

{ q Extreme flexibility, constant di- 

electric strength, abrasion re- 

HYGRADE ia sistance, non-burning, non-cor- 
rosive, non-stiffening. 


The “‘Select-It” chart details the various grades and classes 

of HYGRADE Tubings and Sleevings... grades differ according 

to amount of insulating coating applied and class is a 
A.I.E.E. standardization to indicate the ability of varnished | 
coated products to withstand heat and temperature rises: re 
Class A: 105° C or 221° F, class B: 130° C or 277° F, class 


Extreme temperature resistance. 
Flexible over temperature range 
—65° C to 260° C. 








H: 200° C or 392° F. Class A is organic, treated with organic oo eae ple ann rary aa 
varnishes or coatings. Class B and H are fiberglas treated THERMOFLEX y space 


| Colored factor tures to 1200° F. 





with organic varnishes or coatings. 


ELECTRICAL GRADES OF EXTRUDED PLASTIC TUBING 
Flexite Plastic Tubings ... made from various grades and types 





f . tf ' i : ccna einer aen ee tan eran op- 
resin r an extraordinar mbination iti i pprox. erating temperatures to 105° C. Good re- 
6 . ; ' - " : . ” dina y comb natio of qualities ae HT 105C 800 v/mil sistance to heat deformation, excellent 
including high dielectric strength, flexibility, non-flammability, oil resistance. 
abrasion resistance, oil and chemical resistance, heat FLEXITE Approx. Continuous operation to 80° C, bright 
stability, and resistance to aging . .. are low priced to make STANDARD 800 v/mil colors, transparent. 
them the most desirable tubings for many insulation problems, {| PLEXITE E Approx. Low temperature flexibility to —60° F, 
; 5 cn. By ; 800 v/mil very flexible. 
Hygrade Tubings and Sleevings and Flexite in standard sizes ee . 
; : : High insulation resistance, chemically i 
of copper wire are available in black, red and yellow for i TE ns a, inert and insensitive to moisture. Flex- i 
/mi ible from —80° C to + 85° C. Excellent 
Class A and B, and natural for Class H. Other colors are for high frequency units. 
available on special order. i 
“ etl. R 





Write to MITCHELL-RAND for free samples and descriptive data. 







Electrical 
Insulation 


eee A PARTIAL LIST OF M-R PRODUCTS: FIBERGLAS VARNISHED TUBING, TAPE AND CLOTH » 
eaeace INSULATING PAPERS AND TWINES + CABLE FILLING AND POTHEAD COMPOUNDS © FRICTION 

N o TAPE AND SPLICE * TRANSFORMER COMPOUNDS « FIBERGLAS SATURATED SLEEVING * ASBESTOS 
© 4 SLEEVING AND TAPE + VARNISHED CAMBRIC CLOTH AND TAPE « MICA PLATE, TAPE, PAPER, CLOTH, 

E TUBING « FIBERGLAS BRAIDED SLEEVING + COTTON TAPES, WEBBINGS AND SLEEVINGS + IMPREG- 

NATED VARNISH TUBING * INSULATING VARNISHES OF ALL TYPES « EXTRUDED PLASTIC TUBING 
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RS SELENIUM RECTIFIER 


Zuality! 


ROM the basic raw materials . . . to the final perform- 


ince tests... Vickers selenium rectifiers are put through 
one of industry's most rigid and comprehensive quality 


control systems to produce consistent quality rectifiers. 


Tests and 
Inspections 


@ MATERIALS . ... . 142 


itt Sir me late) 


@ SELENIUM PURITY .. 11 


Paty Taille ttt ie lle 


TolarSt tt etme ltal-laul- lls) & 


CELL PROCESSING . . 61 


characteristics and stable, 


|, a | 


Tale IMbe Me Sable k Ad 


DipeeeeewGn. « oo et) (1B 
@® MECHANICAL .... 11 


more reasons why VICKERS 
makes a better rectifier: 


@ Automatic electro forming ‘'pre-stresses” 
cells. 

@ Precision-matched cells prevent overload— 
overheating. 

@ Hydraulic assembly assures mechanical 
strength and dimension. 

@ Rectifiers shock and vibration 
Military Specifications. 


tested to 





Write for Bulletin 3000. Vickers engineering service is available without obligation 


ICKERS ELECTRIC DIVISION 


VICKERS Inc. 
A UNIT O F THE SPERRY 


1803 LOCUST STREET e 








CORPORATION 


SAINT LOUIS, MISSOURI 


170 





Laboratory 


and 
Engineering 
Equipment 





SERVO TESTER 

Model 101-A, is de- 
signed for the testing of servo systems; 
no additional instruments are required, 
The transient response of the loop 
under test is shown on a_ 3-in. 
cathode-ray screen. It is viewed 
through a mask on which the response 
specified by the manufacturer is 
drawn. Operator adjusts the servo 
loop to match the two traces; if this is 
not possible, the loop is inoperative. A 
standard servo test receptacle is in- 
stalled on the equipment to be 


Servo tester, 





data 


into the 
A single cable connects this 
plug to Model 101-A. The test unit 
can be rack-mounted into complex 
servo equipments, where a standby 


checked and _ wired 


system. 


checking means is necessary. It can 
be used with d-c and carrier-fre- 
quency servos and operates from a 
117-volt, 60- or 400-cycle line. Indus- 
trial Control Co., Straight Path & 
Arlington Ave., Wyandanch, L. I. 
N. Y. 

No. 44, Reader Inquiry Facility, page 19 


nw) 


IMPEDANCE BRIDGE 


Designed for the measurement of 
resistors, capacitors and _ inductors 
over a wide range of values, Model 
250-Cl1 universal impedance bridge 
is available with an auxiliary bridge 
oscillator-amplifier, Model 855-Al. 
Measurements can be made with the 
bridge with the following accuracy: 
resistance, + 0.10 per cent; capaci- 
tance, + 0.25 per cent; and induc- 


ELECTRICAL MANUFACTURING 
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Kurz-Kasch, Inc, © 1419 S. Broadway ® Dayton 1, Ohio 


BRANCH SALES OFFICES: New York, Lexington 2-6677 ° Rochester, 
Chicago, Merrimac 7-1830 
* Philadelphia, Hilltop 6-6472 


Hillside 4352 * 


Richmond 7-5384 ° 
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ASK FEDERAL TELEPHONE AND 
RADIO ABOUT KURZ-KASCH 
MOULDED PLASTICS! 





Dallas, Logan 1970 ° Los Angeles, 
St. Lovis, Delmar 9577 
EXPORT OFFICE: 89 Broad Street, New York City, Bowling Green 9-7751. 





ASK ABOUT THE PROBLEM! This moulded plastic spool as- 


sembly consists of two parts—both intricate and delicate challenges to the 
moulder. The front part is moulded with a threaded brass insert, an iron core, 
an extended contact point plus four moulded .093” dia. bosses. Rear assembly 
has as integral parts a threaded brass insert, three minute pin type terminals, 
plus four .046” dia. through cored holes and one cored hole for mounting. 
They’re shown here actual size. 


ASK ABOUT K-K MOULD-MAKING SERVICE! These parts 


were needed fast. The numerous inserts moulded in at all angles necessitated 
complete cavities disassembled on the bench for ejection. Yet our first 4-cavity 
transfer mould with 2 sets of impressions was ready for production ahead of 
a very tight schedule. 


ASK ABOUT K-K MOULDING PRODUCTION! Shipments are 


required in quantity—and on specified schedules, of course. And that’s just 
the type of service that we specialize in delivering! 





THEN ASK YOURSELF... “If Kurz-Kasch can keep on satisfying leading 
manufacturers like Federal Telephone and Radio Corporation—and as 
long as it has had a record like that for over 36 years—why don’t we try 
Kurz-Kasch ourselves?’’ WHY NOT? We solicit your inquiry. 


Detroit, Trinity 3-7050 


Toronto, Riverdale 3511 
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Above is shown employee at EASTMAN KODAK COMPANY ’s Camera Works attaching 
CORNISH Cord Sets to the famous KODASCOPE Pageant Sound Projector. 
Worker in the small inset is testing an electrical circuit. 


WHY ARE CORNISH WIRE PRODUCTS SPECIFIED 
BY THIS LEADING MANUFACTURER ? 


Because their ENGINEERING Department values their close 


tolerance to specification and consequent faithful perform- 
ance... 


Because their PRODUCTION Department finds that they pos- 
sess the essential qualities which facilitate easy and efficient 
assembly... 


Because their PURCHASING Department finds that these 
quality products, backed by dependable service, are sold at 
prices that spell greatest ultimate economy... 


WRITE CORNISH . .. TODAY 


CORNISH WIRE CO., inc. 
50 Church St., New York 7, N.Y. 
kl ell 


PHILADELPHIA BRIDGEPORT CLEVELAND iS irae CHICAGO 
DETROIT alin init Ol ab ST. LOUIS PN Ee.’ BOSTON ROCHESTER 
ey NGeS) ahaa! LOS .ANGELES SAN FRANCISCO SEATTLE PITTSBURGH 
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tance, = 1 per cent. Measurements 
can be made over the following 
ranges: resistance, 1 milliohm to 1] 
megohms; capacitance, 1 mmf to 1100 
mf; inductance, 1 microhenry to 1100 
microhenrys; storage factor of in- 
ductors (Q), 0.02 to 1000; and dissi- 
pation factor of capacitors (D), 0.001 
to 1.0. The oscillator-amplifier, which 
fits into the battery compartment of 
the bridge, converts the bridge to 
115-volt a-c operation. It provides a 
stable oscillator, a high-gain null am- 





plifier with plug-in frequency selec- 
tion, and a tuning eye for visual null 
indication. With this unit, a precision 
of balance of better than 0.02 per 
cent is possible on most measurements 
of capacitance and inductance. For 
battery operation a two-stage ampli- 
fier (Model 850-B) is available. Over- 
all size of the bridge, complete with 
amplifier, is only 9 in.x 11] in.x 11 in. 
Brown Electro-Measurement Corp., 
4635 S.E. Hawthorne Blvd., Portland 
15, Ore. 
No. 45, Re 


ELECTRONIC MICROMETER 


Model W electronic micrometer 
permits direct measurements to 
0.00002 in. without any measuring 
pressure being exerted on the work. 
Measuring head consists of an ex- 
tremely accurate micrometer screw. 
An electronic circuit, sensitive to five 
millionths of an inch displacement at 
the micrometer tip, gives a visual indi- 
cation at the moment of contact but 
before pressure is exerted. Applica- 





ELECTRICAL MANUFACTURING 


Here at Sterling Bolt Co., a single, integrated 
DEPENDABLE source can supply you with 
more than 200,000 stock and standard 
sizes in Bolts, Nuts, Screws and Washers for 
your specific needs. 


For more than 35 years Sterling Bolt has 
been a prime supplier of metal fastenings to 
America’s best-known companies—because 
Sterling facilities combine both warehouse 
and mill, giving you advantages of PROMPT 
SERVICE and COMPETITIVE DISCOUNTS. 









(TA 
AL 


x try these for 


THE INDUSTRIES WE SERVE— 
AND SERVE WELL! 

Refrigeration @ Pumps @ Cranes @ Elevators 
® Tractors @ Trailers © Conveyors 

® Mining Equipment @ Blower & Fan 
Equipment @ Diesel Engines @ Bodies— 
Motor Truck & Trailer @ Electrical 
Manufacturing @ Air Conditioning 

® Material Handling Equipment 

® Machinery Manufacturing @ Radio & 
Television © and many others— 


Interested in Cutting Costs? 


No need to count on expensive, time- 
consuming specials when Sterling Bolt 
Standardized Bolts, Nuts and Screws can 
fit your job—200,000 to one! 


Send your inquiry or order TODAY—to the 


STERLING BOLT. 


367 West Erie Street, Chicago 10, Ill. 
Telephone: SUperior 7-3000 . Teletype:CG 488 


Offices: Cincinnati, Indianapolis, Milwaukee, St. Louis 
MANUFACTURING PLANTS IN CHICAGO, 
MILWAUKEE, ST. LOUIS 
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solves a 


sky-high problem 


it) 
Re al 74 


Control motors for variable 
pitch propellors on today’s sky 
giants must withstand extreme 
changes in vibration, heat and 
speed. Failure may mean dis- 


aster! 


To meet these rigid specifica- 
tions, aircraft engineers choose 


Kirkwood commutators. 


You'll find dependable Kirk- 
wood commutators to meet your 
needs, too — or we will build 


them to your specifications. 


Send your prints for estimate. 


ete 
of we 


} 
CJ 
7 
& 

s 


VAT 


COMMUTATOR CO. 


. a 
3-1 


Over 10,000,000 now in use. 


1345 CARNEGIE AVE. CLEVELAND 15, OHIO 
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tions include use in research, develop- 
ment and performance testing of dia- 
phragms and bellows used in flight 
instruments and other types of con- 
trols where a pressureless means of 
testing is required. J. W. Dice Co., 1 
Engle St., Englewood, N. J. 

le No. 46, Re f y | ty, page 195 


VOLT-OHMMETER 


Features of two new precision volt- 
ohmmeters, constructed in gun form, 
include a_ built-in light that illumi- 
nates the area under test; a flexible 
probe for reaching test points; and a 
trigger range selector. Design permits 
all work to be done with one hand. 





Model 3A has a sensitivity of 1000 
ohms per volt; Model 3B, 20,000 ohms 
per volt. Both models have voltage 
ranges of 10, 100, and 1000 d-c 
and a-c. Model 3A has the following 
ohm ranges: Rx1l, Rx 10, Rx 100; 
model 3B, Rx1, Rx 100, Rx 1000. 
Meter has an accuracy of 2 per cent. 
Gun size is 542 in. x 8 in. x 3 in. 
Weight is 2 lb. Jersey City Technical 
Laboratory, 880 Bergen Ave., Jersey 
City 6, N. J. 

No. 47, Re 


VIBRATION FATIGUE TESTER 

In improved vibration fatigue tester, 
Model 100 HL-A, four linkage arms, 
equipped with ground steel pins and 
Super Oilite bushings, are used to 
support the table. New design elimi- 
nates ball tracks and has increased 
bearing contact fivefold. In addition, 
the table has tapped mounting holes, 
jig-drilled in a symmetric pattern, so 
that the object being tested (or fix- 
ture for holding the object) can be 
turned 90 deg. This pattern also 
permits interchangeability of fixtures 
between models of same load rating. 
Tester permits simulation of the type 
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Be Teflon 
© 


.- - for high temperatures 
. + for high frequencies 
... for high voltages 


R/M Teflon tape is made by Ray- 
bestos-Manhattan, Inc., of Du Pont 
Teflon. This tough, flexible tape pos- 
sesses characteristics that are unique 
in one material and that recommend 
it for a variety of uses in the elec- 
trical insulating field. 

/M Teflon tape has excellent elec- 
tric properties even at high voltages 
and high frequencies. It leaves no 
carbon residue along a discharge 
path and shows good arc resistance. 
It is practically inert chemically, has 
zero moisture absorption, and resists 
weathering. 

R/M Teflon tape has unusual heat 
stability and has been successfully 
and continuously used on electrical 
equipment at 482°F. without dam- 
age. Toughness, impact resistance, 
and ability to stretch make R/M 
Teflon tape an ideal material for 
insulation. \ 


A descriptive folder on R/M Teflon 
products will be mailed on request. 
Your inquiries are solicited. 


*Du Pont trade-mark for its tetra- 
fluorethylene resin 


R/M TEFLON ; 
PRODUCTS =; 
include : 


RODS, SHEETS, TUBES ‘ 


@eeeeveeeeveee eee 


RAYBESTOS-MANHATTAN, INC. 


ASBESTOS TEXTILE DIVISION 
MANHEIM, PA. 


FACTORIES: Manheim, Pa. « Ne. Charleston, $.C. 
idgeport, Conn. ¢ Passaic, N.J. 
Crawfordsville, ind. 
Peterborough, Ontarie, Cenada 
RAYBESTOS-MANHATTAN, INC. Manufacturers 
of Asbestos TextileseMechanical Packingseindus- 
trial Rubber Products « Abrasive and Diamond 
Wheels e Brake Linings « Brake Blocks « Clutch 
Facings ¢ Fan Belts « Radiator Hose « Rubber 
Covered Equipment ¢ Sintered Metal Products 
Bowling Balls 
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G ITS Bros. covers the entire range of lubricat- 
ing devices: Oil Hole Covers, Oil Cups, Grease Cups, 
Bottle Oilers, Gauges. Gravity-Feed, Wick-Feed, 
Constant Level, Vibrating Rod styles. Threaded or 
Drive-type. Elbow or Straight. 


IT’S Bros. offers the most complete selection 
of standard styles. 


GITSs consistent quality in design, materials 
and machining has made Gits Lubricating Devices the 
standard for industry for more than 40 years. 


GITSs Lubricating Devices are far-famed for 
solving tough oiling problems at low cost. 


G IT’S Bros. Engineering Staff—true specialists 
in lubrication engineering — is at your disposal. 


GITS BROS. MFG. Co. 


1840 S. Kilbourn Ave. e¢ Chicago 23, Ill. 
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of horizontal vibrations to which a 
part of product will be subject when 
in use; also, the ability of the part ot 
product to withstand those vibrations 
can be determined. Tester may be 
set to produce vibrations of constant 
frequency or to repeat cycles of gradu- 
| ated frequency. All American Tool & 
Mfg. Co., 8031 Lawndale Ave.. 
Skokie, Il. 


rcle No. 48, Reader Inquiry Facility, page 195 


REGULATED SUPPLIES 


Power Supply, Model 700, features 
a regulated d-c voltage supply said 
| to have excellent regulation, low 
ripple content and low output im- 
pedance. The high voltage supply is 
continuously variable from 0-350 volts 
and delivers from 0-750 milliamp. In 








the 30-350 volt range the output volt- 
age variation is less than % per cent 
for both line fluctuations from 105-125 
volts and load variation from mini- 
mum to maximum current. The ripple 
voltage is less than 10 mv peak-to- 
peak. Models are available for de- 
livery in 1.5, 2.25 and 3 amp. Cabi- 
net height is 22% in., width is 21% 
in., and depth 15% in. Rack panel 
height is 21 in., width is 19 in. Kepco 
Laboratories, 131-38 Sanford Ave., 
; , Flushing, N. Y. 

Hitemp Wires Ine. 26 Windsor Ave e Circle No. 49, Reader Inquiry Facility, page 195 


Manufacturers of Teflon* magnet 


oe Gomi me Ti Oh@m eb ce 
(Juantity production: sizes 17-50 AWG 


Dupont’s trade name for Polytetrafloureothylene 





Mineola, Long Island 
Adjustable-Speed Drives 

For a separately bound copy of 
this complete and systematic 24- 
page survey of all the various types 
of electric motors and control 
methods, send request with $1 to 
J. A. Campbell, Director of Reader 
Service, The Gage Publishing Com- 
pany, 1250 Sixth Ave., New York 
20. 
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Taking the Stains and Strains out of DUPLICATING 


Duplicating letters was a messy, tedious job in 
the ’90’s. If a girl was extremely efficient, she 
could turn out five copies per minute. 


How different today—motor driven machines, 
featuring automatic inking and feeding, make 
180 copies per minute with ease! 


Dramatic progress, such as this, has followed 
the motorizing of equipment used in business, in 
industry, in the home, and on the farm, too. 


MODERN BUSINESS ts powered with 








Write for these 
Emerson-Electric 
Motor Data Bulletins © 






Manufacturers requiring motors 1/20 
to 5 h.p. can profitably use these ref- 
erence guides. Specifications, con- 
struction and performance data are 
included for these motors: 


} M166-A Capacitor-Start [ 
} M166-B Split-Phase ] M166-F Jet Pump 
) M166-C Integral M166-G Blower 

] M166-D Fan-Duty 


















LEADERS IN THE 
JANUARY 1953 


MOTOR AND 


Throughout our 63-year history Emerson- 
Electric has been called upon by many of the 
nation’s leading manufacturers to design and 
produce dependable, efficient motors for their 
applications, 


Get detailed information on how Emerson- 
Electric motors, in ratings from 1/20 h.p. to 5 
h.p., can add new sales appeal to your product. 
Write... THE EMERSON ELECTRIC MFG. CO., St. Louis 21, Mo. 


ELECTRIC MOTORS 





A. B. Dick Co., builder of modern Mimeoe 
raphing equipment is a user of Emerson- 
lectric motors. 


} M166-E Oil-Burner ai ERSO ES 


MOTORS « FANS 


APPLIANCES 


FAN INDUSTRY $1 NCE 1890 
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Literature 
for the asking 


To obtain copies of these publications 
circle item number on postcard in Reader 
Inquiry Facility, page 195. 


CUSTOM-BUILT MOTOR CON- 
TROLS-Illustrated eight-page bulle- 
tin describes an integrated service for 
designing and fabricating custom-built 
motor controls. The step-by-step pro- 
cedure is shown, starting with the 
data obtained from the customer by 
field engineers, the circuit design and 
the layout of the control panel, the 
contributions of the drafting depart- 
ment, and the available manufactur- 
ing, assembly, and testing facilities. 
Typical motor controls are discussed 
and capsule case-histories are in- 
cluded. Square D Co. 

ircle No. 50, Reader Inquir 


TRANSFORMERS—Data on a line of 
transformers are provided in a 16-page 
pamphlet containing information on 
many improved and new models. In- 
cluded are the new 20-20 Plus trans- 
formers, miniaturized power types, 
and 400-cycle heremtically sealed 
power models. Characteristics and 
applications of all models are pre- 
sented in tabular form, military re- 
quirements satisfied are indicated, and 
complete specifications and dimen- 
sions are provided. Peerless Electrical 
Products. 

Circle No. 51, Reader Inquiry Fa 


RETAINING RINGS—Catalog, con- 
taining 52 pages, contains engineering 
specifications and other useful infor- 
mation covering 17 different types of 
retaining rings available in more than 
600 different sizes. Engineering data 
and specification charts give ring di- 
mensions, groove dimensions, clear- 
ance, allowable thrust loads, rpm 
limits and other information. Assembly 
and accessory tools designed to handle 
retaining rings are also discussed. 
Waldes Kohinoor, Inc. 

Circle No. 52, Reader Inquiry F 


COPPER SPECIFICATION INDEX 
—Entitled “Copper and Copper Alloy 
Specification Index,” 28-page publica- 
tion provides specifications of various 
national engineering societies and 
government and military agencies. 
The first of the two sections lists the 
most generally used copper alloys to- 
gether with the applicable specifica- 
tions of nine different agencies. The 
second section lists specifications in 
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McCormick cotton picker uses 


RAMI 


As one of International Harvester’s big high-drum type 
McCormick Cotton Pickers moves down a row of cotton. 600 
barbed picking fingers, rotating at speeds up to 2700 r.p.m.’s, 
pluck the cotton from the open bolls. And bronze GRAMIX 
bearings, on the barbed fingers, help make the successful opera- 
tion of this ingenious picking device possible. This is typical 
of the way GRAMIX parts have helped improve many products 
and made the development of miany other products possible. 7 7 4 
GRAMIX is produced from metal powders, compacted under 
pressures up to 70,000 psi and sintered at high temperatures 
to form strong, tough alloyed metal parts that will usually 
outperform and outlast parts produced by old fashioned 
machining methods. GRAMIX bearings and other specialty parts 
can be die-pressed into fairly intricate shapes with tolerances 
as close as .0005”. They require little or no machining, 

thus saving man-hours of production time and greatly reducing GRAMIX bearings like this 

scrap loss and waste. Because of their porous structure, : 
GRAMIX parts require less metal lies can be oil- help the barbed fingers of the 
impregnated during manufacture to insure a constant oil 
film at the bearing surface. Chances are the special properties 
and characteristics of GRAMIX can help cut costs and efficiently in the amazing 
improve the performance of your products. For 


complete information about GRAMIX, write us today,’ McCormick Cotton Picker. 








picking unif operate so 


PICKING FINGER. Note GRAMIX 
bearing at base. 
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Problem: 


LABOR COST IS UP 


Problem: 


MATERIAL COST IS UP 


Problem: 


A TIMER FOR EVERY 
TIMING PROBLEM 










Eagle “know how” engi- 
neers, (without obligation), 
will study your individual 
process and suggest the 
right timer to improve the 
quality and speed-up pro- 
duction of your product. 
You can save countless 
man-hours for greater prof- 
it with Eagle automatic tim- 
ing or counting. 


SEND FOR GENERAL BULLETIN 340 







numeric order, with a brief description 
of the material. The American Brass 
Co. 


Circle No. 53, Reader Inquiry Facility, page 19 


THERMOPLASTIC MATERIAL-—II- 
lustrated eight-page pamphlet, “In- 
destructible Plastic Products,” de- 
scribes an elastomer modified styrene 
copolymer. Typical products include 
ratchet wheels and tool and machine 
parts, as well as threaded nuts and 
connectors and other parts. Company 
produces finished articles and com- 
ponents to meet customer's specifica- 
tions; material is not offered for mold- 
ing by others. Applications, character- 
istics, and special features are all 
covered. New York Belting & Packing 
Co. 


Circle No. 54, Reader Inquiry Facility page 


ENCLOSED HELICAL GEAR 
DRIVES—Enclosed helical gear drives 
in single, double, and triple reduction 
types are discussed in an 18-page en- 
gineering manual. Complete data in 
tabular form is provided on a series 
of parallel shaft helical gear units; 
other types are also described. Gears 
and a line of gearmotors are discussed 
as well. Illustrations are included and 
technical information on the selection 
of reducers, load characteristics and 
other topics are covered. Foote Bros. 
Gear and Machine Corp. 

“ircle No. 55, Reader Inquiry Facility 


NON-FERROUS CASTINGS -— Illus- 
trated six-page folder describes facili- 
ties for producing non-ferrous sand 
castings in copper and aluminum base 
alloys made to commercial or govern- 
ment specifications. Briefly described 
are a silicon bronze alloy suitable for 
gears and similar components, and a 
special leaded bronze recommended 
for bearings that are difficult to lubri- 
cate. Ability to produce castings from 
aluminum bronze, high tensile man- 
ganese bronze, nickel and pure copper 
are mentioned. Thomas Paulson & 
Son, Inc. 

rcle No. 56, Reader Inquiry Facility, page 195 


TEXTILE MOTORS-—Textile motors 
for looms, spinning, frames, and twist- 
ers are described and illustrated in 
three new bulletins. Four-page bulle- 
tin GEA-5858 discusses totally en- 
closed ball-bearing loom motors, point- 
ing out electrical and construction 
features and stressing the bearing de- 
sign which permits relubrication when 
necessary. A screenless open textile 
motor for spinning frames and other 
applications is described in four-page 
bulletin GEA-5837. Features of the 
motor are covered and a brief discus- 
sion of a lint-tight a-c combination 
motor-starter is included. In two-page 
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FOR BETTER ELECTRICAL INSULATION 


TUBINGS AND SLEEVINGS 


BH “1151” SILICONE RUBBER 
FIBERGLAS TUBING AND SLEEVING 


A revolutionary Fiberglas Class H (inorganic) in- 
sulation suitable for continuous operation through 
a temperature range of -90°F. to 400°F. No di- 
electric loss through handling, bending or opera- 
tional stresses. Won't craze or crack when used 
to cover bent wire. No deterioration at high spot 
temperatures of 500°F. for 4 hours. Grades H-A-1 
through H-C-2. 


BH 649 FIBERGLAS TUBINGS AND SLEEVINGS 
A superior insulation which retains its rated di- 
electric strength after rough handling and severe 
abrasion. Flexibility and other physical properties 
unaffected after 1500 hours at 105°C., as well as 
standard tests for NEMA Classes B-A-1, B-B-1 
and B-C-1. 


BH EXTRA FLEXIBLE FIBERGLAS SLEEVING 
Comparable to single saturated (B-C-3) sleevings 
but completely flexible, even after exposure to heat 
aging, since no hardening varnish is used. Non- 
fraying because of patented treatment of the basic 


braid. 


BH SPECIAL TREATED FIBERGLAS SLEEVING 
An unsaturated sleeving for temperature applica- 
tions up to 1200°F. Patented process retards ravel- 
ing without the use of impregnants or binders. 


BEN-HAR SPECIAL TREATED FIBERGLAS TUBING 


Grades A-1 and B-1, meets normal operating and 
baking temperatures without stiffening or cracking. 
Will not fray or split in handling. 


BH GRADE C-3 SILICONE FIBERGLAS SLEEVING 


Non-raveling and non-combustible. Working tem- 
peratures range from 400°F. to -85°F. It is 
moisture-proof with high leakage resistance. 


BH 





*BH Non-Fraying Fiberglas Sleevings are made by an exclusive Bentley, Harris process (U 
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Name your insulation problem . . . there is a BH 
Tubing or Sleeving to solve it. Whether you're con- 
cerned with excessive current loads, vibration, ex- 
tremes in temperatures, fungus resistance, or what . . . 
let us help you. Send us the facts on your require- 
ments, voltages and temperatures encountered. We'll 
make our recommendations and send you production 
testing samples. Address Dept. M-1 


Bentley, Harris Manufacturing Co., Conshohocken, Pa. 







FOR HIGH 
AND LOW 
TEMPERATURES 





FOR QUICKER ASSEMBLING 


FOR EASE OF 
INSTALLATION 


FOR PUSHBACK WITHOUT 
BREAKDOWN 





. S. Pat. No. 2393530). ‘‘Fiberglas’’ is Reg. TM of Owens-Corning Fiberglas Corp. 
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NEW TYPE SNAP-ACTION 
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y C.P.1. BASIC SWITCH 201 


Also Available With Toggle 


tie 


cen AA a 


TINY 


AND 


ele 
Characteristics 


For two years this switch has been used on military vehicles by the U. S. Ordnance 
Corps. Now available for industrial applications including refrigeration. Supplied 


in toggle and lever actuator combinations. 


Actual tests show switch maintains stability up to 200 G’s. No resonant fre- 
quencies 0 to 300 cycles per second. Ideal for use where moisture, dirt, dust and 


oil are a factor. 


Supplied in single-pole, single-throw or single-pole, double-throw, normally 
on or normally off types. Operates equally well at —65°F. or at +165°F. Rated 
at 20 amps., 28 volts non-inductive load, 10 amps. lamp load, 28 volts D.C. (AC 
rating on request). Write for complete data sheets. 


CONTROL PRODUCTS - INC 


306 SUSSEX ST., HARRISON, NEW JERSEY 


MANUFACTURERS OF FIRE DETECTORS, BEARING OVERHEAT SENSING UNITS, ULTRA HIGH TEM. 
PERATURE THERMAL DEVICES AND WATERPROOF AND EXPLOSION-PROOF SNAP-ACTION SWITCHES. 





EVERY DESIRABLE CHARACTERISTIC 


Smallest in size. 

Sealed in Silicone. 

100% impervious to moisture and salt 
spray. 

Complete welded 
terminal to terminal. 
Temperature coefficient 0.00002 per 
degree C. 

Ranges from .05 Ohms to 55,000 Ohms, 
depending on type. 

Tolerance .1%, .5%, 1%, 3% and 5%. 
RH Types — Silicone sealed in a die-cast, 
black anodized radiator finned housing 
and mounts on sub-panel for maximum 
heat dissipation. 

Prompt Delivery. 

Let us quote on your immediate needs. 


construction from 


Phone, wire or write Seenge Risk—1306 28th Ave. 


Telephone 2139, Columbus, 


In 


ebr. for prices & delivery. 


We also manufacture deposited carbon resistors) 


Canada: Teletronics Corp., Ltd., Toronto and Montreal 
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FOR THOSE TIGHT ea 


WV Ty Natt 










25-Watt 
Type RH-25 


50-Watt 
Type RH-50 


Type RS-2 


Type RS-5 





Type RS-10 
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MINIATURE PRECISION 
RESISTORS 


MANUFACTURED IN 
ACCORDANCE TO 
JAN-R-26A Specifications 
Characteristic G' 

, N ts er Toe 
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bulletin GEA-5860 features of a ver- 
tical motor for twisters are discussed. 
General Electric Co. 

Circle No. 57, Reader Facility, f 


PILOT BEARING BUSHINGS—Con- 
taining a cutaway view and other 
illustrations, four-page brochure de- 
scribes the design of roller-bearing 
pilot bushings that are said to provide 
a seal against coolants, abrasive grit, 


| and dust from entering the roller-bear- 


ing cavity. Special features, available 
modifications, and applications are 
covered. Also included are a dimen- 
sional sketch and a specification table. 
J. G. Jergens Co. 

rcle No. 58, Reader Inquiry Facility 


SILICONE GLASS MAGNET WIRE 
—Two technical data sheets discuss 
the properties and applications of 
glass served magnet wire bonded with 
silicone varnish. Advantages and other 
information on this Class H insulating 
material are described. Available wire 
shapes, and military requirements sat- 
isfied are given. Dow Corning Corp. 
No. 59, Reader t ] 


PERMANENT-MAGNET MOTORS— 
Illustrated four-page brochure pre- 
sents data on a line of permanent- 
magnet motors incorporating many 
new design features, including an 
electrically balanced armature which 
is claimed to insure low radio-noise 
level and longer brush life. Military 
specifications satisfied are listed, and 
ratings, weight and other pertinent 
data are supplied. Applications, avail- 
able mounting and shafts, and possible 
adaptations are covered. Barber-Col- 
man Co. 
rcle No. 60, Reader Inquiry Facility, page 


FLEXIBLE CORDS-—AIll of the new 
UL classifications for a line of flexible 
cords are covered in an illustrated 24- 
page bulletin. Included in the line are 
a specially developed neoprene- 
jacketed flexible cord, rubber-jacketed 
cords, braid-covered types, and other 
cords and cables. Applications, avai!- 
able colors, sizes, current-carrying 
capacity, and other specifications are 
provided. Useful reference material 


| includes information on cord selection, 


a page of definitions, and other ma- 
terial. Whitney Blake Co. 

Circle No. 61, Re ry Facilit 

D-C SOLENOIDS—A wide variety of 
d-c current solenoids with various 
mountings and end-bell constructions 
are described in a revised third edi- 
tion of a catalog on d-c solenoids. Data 
are presented in the 72-page bulletin 
on 82 solenoid types with 25 different 
available coil windings for intermit- 


' tent and continuous duty. Information 


ELECTRICAL MANUFACTURING 


VARTEX 


Sie LL 7 Ay | 
VARNISHED,FIBERGLAS 


2 


WAN 88 2 |: 1 4 0e] OMe iii 
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and in motor slots operating at high 
temperature. Vartex insulation has high 
dielectric strength, is not affected by acids, 
oils or moisture. It is used effectively 

as sheet insulation in transformers, 


coils and generators. 


© Complete test data available on request 


@ Agent inall principle cities 


NEW JERSEY WOOD FINISHING COMPANY 


ELECTRICAL INSULATION DEPARTMENT © WOODBRIDGE, N. J. 


Varnished Cambric Cloth Silicone Varnished Fiberglas 
Varnished Cambric Tapes Silicone Rubber Fiberglas 

Varnished Duck i, Silicone Varnish & Rubber Asbestos 
Varnished Fiberglas Synthetic Resin Extruded Tubing 
Varnished Silk Makers of Synthetic Resinous Tapes 

Varnished Silk Substitute these other Polyethylene, Sheets & Tapes 

Cable Wrapping Tapes quality products “Varslot” Combination Slot Insulation 
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CANNON 


or severe vibration 


Resilient Polychloreprene 
insulators have high dielectric 
strength over wide 
temperature range. 


Machined 
ball-in-cone joint. 


Hand tinning keeps solder 
inside cup. 


Both pin and socket contacts 
machined from solid bar stock, 
electroplated with silver. 


Matching serrations in endbell and shell make 
practical wrench tightening from one side of installation 
without putting strain on contacts or wires. 


is 
7 


AF and AN-F Series Cannon Connectors shown here 
are ideal for many varied industrial applications where 
severe vibration and moisture conditions must be met. 
This series was originally designed to answer Air Force 
and commercial air line requests for a product that would 
withstand the extreme conditions encountered in high 
speed aircraft. In addition to having great resistance to 
vibration and shock, these connectors withstand moisture 
from both external and internal condensation sources. 
They also provide for radio shielding. A study of the 
features, called out above, will show you why users are 
enjoying outstanding performance of these connectors. 
The machined ball-in-cone joint, while not obvious, plays 
an important part in providing radio 
shielding and improved vibration 
and moisture resistance. For engi- 
neering data request Cannon’s AN 
Bulletin. 


Polychloreprene grommets 
make moisture-proof seal over 
soldered connections. 


Concentric rubber bushings moisture-proof wire 
entry. Eliminate strain on wires. 


fi 


RR A oes Re sgRRCRRege aD 


The Cannon AF Series consists of 2 plug types and 3 receptacles 
in 15 diameters. Contact arrangements closely follow those in the 
AN Series. Shells are cadmium plated. The sturdy hex shaped 
coupling nut shown here is used on sizes 8S through 18. Larger 
diameters have a strong spline type coupling nut to fit spanner 
wrenches. Knurled type coupling nuts are available to meet 
AN-F specification. 


CANNON ELECTRIC 


AOR 


Lie] 
ELECTRIC 









Since 1915 


Factories in Los Angeles, Toronto, New Haven, Benton Harbor. 
Representatives in principal cities. Address inquiries to Cannon 
Electric Company, Dept. A-118, P.O. Box 75, Lincoln Heights 
Station, Los Angeles 31, Calif. 
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to withstand moisture 


is provided on duty cycle, rated volt- 
age, stroke, current drain, ambient 
temperature, and tractive force of each 
type. Photographs, dimensional draw- 
ings, charts, and other illustrations 
are included. Cannon Electric Co. 

Circle No. 62, Reader Inquiry Facility, page 


EDDY-CURRENT COUPLING AND 
BRAKE CONTROLS-—The basic elec- 
tronic circuit employed in the control 
of eddy-current devices are described 
in an illustrated 14-page pamphlet. 
Among the topics discussed are: ele- 
ments of the dynamatic drive, prin- 
ciples of operation of the electronic 
control, special control circuits, and 
controlled acceleration. Useful refer- 
ence material is also provided on: a 
torque limit circuit, eddy-current brak- 
ing, speed matching of processing 
equipment, and other subjects. Ap- 
plications of the various circuits are 
discussed and the uses of eddy-current 
couplings and bakes are covered. Dy- 
namatic Corp. 

Circle No. 63, Reader Inquiry Facility, page 


TEMPERATURE TEST CHAM- 
BERS—Data on a standard line of 
temperature-humidity test chambers 
are given in a four-page illustrated 
bulletin. Included in the line are 
chambers capable of simulating tem- 
peratures from —100 F to 200 F and 
relative humidities from 20 to 95 per 
cent. Also covered are construction 
details, performance characteristics 
and typical applications. Tenney En- 
gineering, Inc. 


Circle No. 64, Reader Inquiry Facility, page 19 


EMBEDDED SELENIUM RECTI- 
FIERS-—Illustrated four-page folder 
discusses the advantages of embedded 
rectifiers and presents data on three 
models, including half-wave, full-wave 
and channel-type rectifiers. Ratings 
are presented in tabular form. Type 
of casting resin used, mounting means, 
and dimensions are covered. Sarkes 
Tarzian Inc. 


Circle No. 65, Reader Inquiry Facility, page 


CAST-IRON JUNCTION BOXES— 
Ten-page catalog contains a series of 
tables presenting data on a line of 
junction boxes available in a variety 
of constructions. Included are NEMA 
4 watertight flanged boxes, hinged 
weatherproof boxes, explosionproof. 
dust-tight, and heavy-duty boxes. 
Construction details and _ available 
special-order features are given. O. Z. 
Electrical Manufacturing Co., Inc. 

Circle No. 66, Reader Inquiry Facility, page | 


HYDRAULIC POWER UNITS—In- 
formation on packaged custom-built 
hydraulic units is presented in words 
and pictures in a four-page brochure. 
Features and advantages are covered 


ELECTRICAL MANUFACTURING 


Get in touch 
with our 
representative 
nearest you. 


J. Ramsey Reese, Inc. 
71 Murray Street 
New York, New York 


aonepiece #& , . ~¥ ae 


Mystic, Connecticut 
; ~a /. = Russell T. Brosius 
ES ‘ } ° ‘ F é 1617 Pennsylvania Blvd. 
t mM ' ' e a ‘ ee ; a Philadelphia 3, Pa. 
: a — i . — : Kenneth D. Delanoy 


1942 Speice Avenue 
Dayton, Ohio 


John Goory 
1484 Blossom Park Ave. 
lLokewood 7, Ohio 


Donald G. Teeling 
6060 N. Millersville Rd. 
R.R. 13, Box 128 
indianapolis 44, Ind 
Sam T. Keller 

2457 Woodward Ave. 
Detroit, Michigan 

W. L. Barth, Jr. 
5933 W. Addison 
Chicago, ! Illinois 

Cc. W. McNeil 


704 M & M Bidg. 
Houston, Texas 
Leonard F. Berg 

2639 University Ave. 
St. Paul 4, Minnesota 
Thom Lundeen 

505 Cleaveland Bidg. 
Rock Island, Iilinois 
David A. Smith 

4030 Chouteau Avenue 
St. Louis, Missouri 

A. J. Murphy 

4457 E. Genesee St. 
DeWitt, New York 
Richard C. Dudek 
1729 Wilshire Bivd. 
Santa Monica, Calif. 


P. L. Robertson 


Mfg. Co., Ltd. 
SPEEDS PRODUCTION — spins down finger free Milton, Ontario, Canada 


Sam T. Gleaves 
2206 Wadsworth Ave. 


SELF-LOCKING — shrinks as it sets eee ay ene 


J. J. Mcintosh 
2335 Edinburgh Ter., NE 


ECONOMICAL —one piece to order weighs ' less Atlanta 6, Georgia 


Oscar P. Marti 
than standard hex nuts—reusable sannunieuimie nas 


lakewood 7, Ohio 


Get The Full Facts— Mail Coupon * 


Thompson-Bremer Company 
1642 W. Hubbard Street, Chicago 22, Illinois 


; Send me full information about your fast operating Everlock lock nuf. 
THOMPSON-BREMER 
& COMPANY 
1642 W. HUBBARD STREET, CHICAGO 22, ILLINOIS 


RU i 


Your Name_ 


Address. 


RS ee 
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%& TRANSFORMERS 


%& SATURABLE 
REACTORS 


*% ELECTRONIC 
DEVICES 


Specialists in SMALL quantities 
of custom built transformers 
from milliwatts 
to 50 KVA, single 
or polyphase— 
designed and 



































manufactured to 
best meet your 
exact requirements. 


WaT aN MFG. CO. 


1901 CLYBOURN AVENUE °¢* CHICAGO 14, ILLINOIS 









Experienced Electronics 
Production Test Equipment 
ENGINEERS 
Needed 





to 


apply 
techniques 


GUIDED MISSILES 






Inquire: 


MGR., ENGR. PERSONNEL 





P.O. BOX 1, BUFFALO, N. Y. 








and savings in space and ease of main- 
tenance are discussed. Construction 
details and capsule case histories are 
also included. Vickers Inc. 


Circle No. 67, Reader Inquiry Fa > 195 
INSTRUMENT TRANSFORMER 
ACCURACY-Sixteen-page _ bulletin, 


“Instrument-Transformer Accuracy 
Standards,” is designed to facilitate 
the selection of the proper instrument 
transformer for a given application. 
Among the topics discussed are accu- 
racy standards for potential transfor- 
mers, metering current transformers, 
and relaying current transformers. Di- 
agrams show graphical equivalents 
of American Standards Association ac- 
curacy classes. ASA definitions are in- 


cluded. General Electric Co. 
Circle No. 68, f t 
PRESSURE SWITCHES — Catalog 


sheet presents data on diaphram-ac- 
tuated pressure switches that are 
available for operation at any absolute 
or differential pressure up to 40 psi. 
Information is provided on pressure 
ranges, operating differential, temper- 
ature, acceleration, weight, and resis- 
tance between terminals and _ instru- 
ment case, as well as on other topics. 
A photograph is included and a draw- 
ing shows dimensions, pressure port, 
terminal locations, and wiring. Colvin 
Laboratories. 

No. 69, Reader Inquiry Facility, page 


Circle 195 
DISK-TYPE MOTORS -— Illustrated 
four-page pamphlet describes a line of 
“pancake” motors, the design of which 
results in a reduction of length of from 
40 to 50 per cent, depending on motor 
rating. Construction details, available 
types, dimensions, and other data are 
provided. Typical speed-torque curves 
of polyphase motors are included to 
show the characteristics that can be 
provided by special-order motors. A 
capsule case history is also included. 
Howell Electric Motors Co. 

e No. 70, Reader |r icility, page 195 


RELAYS—Data on relays designed for 
industrial use are contained in a 12- 
page brochure. Applications, construc- 
tion details, and operating character- 
istics are among the topics covered. 
Included in the line are hermetically 
sealed, subminiature, and other types. 
Automatic Electric Sales Co. 

Circle No. 71, Reader Inquiry Facility, page 195 
EMBEDMENT RESIN-Eight-page, 
illustrated booklet briefly discusses 
the embedding of electrical compo- 
nents and presents data on the elec- 
trical and physical properties of a 
hot-pouring and a cold-pouring resin. 
Applications for both of these epoxy 
resins are given, use of fillers to ob- 
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Why it pays to make Home 
your source of special electronic cables 
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2 conductor, polyethylene-insulated, shielded, 
Neoprene-jacketed microphone cable 





Ni oe 


8 conductor, Rome Synthinol®-jacketed, TV camera cable 





Special Rome Synthinol 901® 
hook-up wire—8 mil wall with nylon sheath 





Special 136 conductor, Rome Synthinol-insulated, electronic cable 


COMMERCIAL TYPE HOOK-UP WIRES 
Rome offers commercial type hook-up wires with three standard 
insulations. 


Rome Hi-temp—a rubber insulation with exceptionally high resist- 
ance to heat and moisture. Underwriters’ approved for 75° C. 


Rome Synthinol—a polyvinyl] chloride thermoplastic compound, 
highly resistant to acids, oils, alkalies, moisture and flame. 
Underwriters’ approved for 80° C. 


Rome Synthinol 901—offers all the advantages of Synthinol plus 
higher resistance to heat deformation, shrinkage and cracking, 
also improved solderability. Underwriters’ approved for 105° C. 


ROME CABLE CORPORATION, Dept. EM-1, Rome, N. Y. 


Please send me information on Electronic Wiring 
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When you have an electronic wiring prob- 
lem it pays to go to a specialist, such as 
Rome Cable. Wires and cables made by 
Rome, first, are designed by engineers with 
training and experience in electronic appli- 
cations. Further, Rome Cable has the manu- 
facturing knowledge and facilities to pro- 
duce unusual constructions . . . with quality 
controlled step by step. By standardizing on 
Rome wires and cables you assure depend- 
able performance for your product and add 
obvious quality . .. with a component engi- 
neered to your requirement. 

Rome manufactures a wide range of hook- 
up wires, intercommunication cables, co- 
axial cables, electronic computer cables, 
R. F. transmission line, television camera 


cables as well as other special constructions. 


MILITARY HOOK-UP WIRES 


Rome manufactures military type SRIR, 
SRHV and WL, complying with Army-Navy 
Joint Specification JAN-C-76, as well as ship- 
board types SRI and SRIB conforming to 
Specification MIL-C-915. Insulated with 
Rome Synthinol, these wires are made in a 


complete range of specification sizes. 


It Costs Less to Buy the Best 


ROME CABLE G 
Mae & 


ROME - NEW YORK 


TORRANCE + CALIFORNIA 
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Small coils for transformers, ballasts, solenoids, can be individually 
protected against operation under excessive heating by inserting a 
Mighty Mite Thermal Control at the point of greatest heat origin. Pre- 
set and accurately calibrated, a Mighty Mite Thermal Control will auto- 
matically disconnect the circuit at a safe temperature limit. Prevents 
insulation charring, burning and resulting short circuited coils. Simple, 
sturdy construction. Easy to install. Light weight. Write for samples. 


Available in a variety of lead and terminal connections. 





MECHANICAL INDUSTRIES 


PRODUCTION COMPANY 


217 ASH STREET © AKRON 2, OHIO 
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tain special characteristics is  dis- 
cussed, and casting techniques are 
briefly outlined. Minnesota Mining 
and Manufacturing Co. 

e No. 72, Reader Inquiry Facility, page 195 


GUIDE TO STEEL SELECTION— 
Four-page bulletin covers in con- 
densed form the characteristics, me- 
chanical properties and uses of a 
comprehensive list of hot-rolled and 
cold-finished carbon and alloy steel 
bars. Presentation of data in tabular 
form makes it easy to compare the dif- 
ferent types and to select the most 
suitable one. Joseph T. Ryerson & 
Son, Inc. 

Circle No. 73, Reader Inquiry Facility, page 195 
GERMANIUM DIODES—Two-page 
reference sheet provides ratings and 
other data on seven types of hermet- 
ically sealed germanium diodes. Four 
of the diodes are electrically inter- 
changeable with standard types; the 
others are new. Information is pro- 
vided on the following types: IN34A, 
IN38A, IN54A, IN58A, IN86, IN87, 
and IN88. Curves and dimensional 
drawings are included. Amperex Elec- 
tronic Corp. 

Circle No. 74, Reader Inquiry Facility, page 195. 


PRINTED CIRCUITS — Two-page 
illustrated engineering bulletin pre- 
sents data on R-C networks for use 
in electronic and radio equipment. 
Briefly described are facilities for pro- 
ducing special-order printed circuits, 
including multi-stage amplifiers com- 
plete with tubes. Sprague Electric 
Co. 

Circle No. 75, Reader Inquiry Facility, page 195 
CONTRACT PRODUCTION-IIllus- 
trated eight-page pamphlet describes 
facilities for the design, development, 
and manufacture of electro-mechan- 
ical products, including slip ring as- 
semblies. Availability of plastics-metal 
composites and special finishes are 
briefly discussed. Typical products are 
shown, and manufacturing, inspecting 
and packaging facilities are described. 
PM Industries, Inc. 

rcle No. 76, Reader Inquiry Facility, p 


SMALLER NEMA-FRAME MO- 
TORS-~—Illustrated four-page brochure 
describes a newly designed line of 
motors producting greater horsepower 
for given frame sizes. Included are 


totally enclosed, _ fractional-horse 
power, single-phase, capacitor-star\ 
motors. Also available are totally 
enclosed fractional- and _ integral- 


horsepower three-phase squirrel-cage 
models. Listed in tabular form are 
the larger ratings available in stand- 
ard frame sizes. Typical example is 
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Now...an extremely flexible high-temperature tubing... 


IRVINGTON Silicone ltubber-Coated Fiberglas* 


If you need a flexible insulating tubing that meets Class “H” specif 
cations—and particularly if you need it now—look into this new 
Irvington product! 


With the introduction of Silicone Rubber-Coated Fiberglas Tubing, 
Irvington offers to the electrical industry a product that, like the resin- 
coated type, meets all NEMA Class “H” requirements. In addition, 
this new tubing has the advantage of extreme flexibility, Its white 
color is a plus wherever appearance is a factor. 








AND ... Irvington Silicone Rubber-Coated Fiberglas Tubing is avail- 
able for immediate delivery! 


ont® OF THe » 
Pa? _ Ne 


Get the full story—just mail the coupon for technical data sheet. FepNincr 


*T.M. Reg. U. S. Pat. Off. by Owens-Corning Fiberglas Corp. 





eeee02008000080006000 0 8 6630-63806 2686666-e@ 
- Send this convenient coupon now eee con Cee tk _ —_— 
LT Gentlemen: ; 

Pwr Die i Please send me technical data sheet on Irvington 
Silicone Rubber-Coated Fiberglas Insulating Tubing. 
SF iininsnnniciinaincieteontaiitianntbiadaiat Me itisnisantinia 
VARNISH & INSULATOR COMPANY Oy a i cee aaa eae 
Irvington 11, New Jersey i alec ack tec ane 
Plants: Irvington, N. J.; Monrovia, Calif.; Hamilton, Ontario, Canada i Tia. cnsicspiasemnnansanieaiiteial Tee eet on 2 a 
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Equipment used in the monitoring of 
television transmitters employing the 
offset carrier system requires a degree 
of frequency accuracy and long term 
stability unheard of a short time ago. 
The most exacting requirements are 
imposed at the upper end of the newly 
assigned U.H.F. channel, where moni- 
tor accuracy must be held to 5 parts 
in ten million. 

At this high order of accuracy, 
single checks against a stable refer- 
ence source such as WWYV are in- 
adequate because the Doppler effect 
in transmissions reflected from the 
ionosphere causes variations amount- 
ing to 50% of the allowable monitor 
tolerance over a 24 hour period. 

Engineers at the Radio Corporation 
of America found the solution in a 
new crystal oscillator so stable that 


Edison Temperature 
Control in RCA Crystal 


Oven Maintains Oscil- 





lator Frequency to 
Accuracy of 0.00005%. 


readings can be taken over a relatively 
long period of time without recalibra- 
tion. In this way accurate average fre- 
quency values can be obtained which 
cancel out the variations caused by 
the Doppler effect. 

The heart of this oscillator is the 
new RCA VC-1-F crystal unit. Mount- 
ed in the TMV-129-P oven and tem- 
perature-controlled by an Edison 
sealed-in-glass thermostat, the oscilla- 
tor maintains the required accuracy 
of 0.00005 % for periods in excess of 
the 30 day minimum specified. 

Let us send you, free, specifications 
on Edison sealed thermostats. Ask for 
bulletin No. EM-3009. Edison ther- 
mostats feature stability measured in 
years; control within + 0.1°F and 
Capacity to 115 volts 8 amperes d.c. 
or 1000 watts. 


Q Edison. 


INCORPORATED 
INSTRUMENT DIVISION 
Lakeside Avenue, West Orange, N. J. F 
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Electrical Resistance Bulbs 
Temperature Indicating and Alarm Systems 
Time Delay Relays 
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YOU CAN ALWAYS RELY ON EDISON 





a 2-hp three-phase squirrel-cage in 
duction motor, available in a 66 
frame. Information is also given on 
the new design features incorporated 
in the frame, stator, rotor, end plates, 
ball bearings, base and _ ventilating 
system. Baldor Electric Co. 

rcle No. 77, t 


MOTOR SELECTOR GUIDE—Con- 
structed in the form of a slide rule, 
motor selector guide provides detailed 
information on 35 EMC and Cy- 
clohm_ fractional-horsepower motors. 
On EMC d-c and shaded-pole motors. 
it provides information on ventilation, 
core size, winding type, voltage, and 
other data. On the other side of the 
slide the following data is provided 
on Cyclohm induction motors: frame 
type, ratings, pull-in torque, starting 
torque, and other data. Howard In- 
dustries, Inc. 

No. 78, R« 


HIGH-TEMPERATURE  CAPACI- 
TORS—Containing curves and other 
illustrations, four-page pamphlet pro- 
vides data on a line of impregnated 
metallized-paper capacitors capable of 
operating at temperatures up to 100 
C at full-voltage rating. Included in 
the line are capacitors housed in 
tubular metal cases with vitrified cer- 
amic terminal seals, a modified plastics 
tubular type, and a bathtub metal-case 
model with vitrified ceramic or glass 
terminal seals. Aerovox Corp. 
© No. 79, | Facilit 


SETSCREW WIRE CONNECTORS 
—One-page catalog sheet describes 
and illustrates UL-approved setscrew 
connectors that enable a wire splice to 
be inspected by unscrewing the pro- 
tecting shell. Design features, con- 
struction details, and applications are 
covered. Wire combinations for which 
the two models are suitable are listed. 
Holub Industries, Inc. 
No. 80, R« 


NYLON MOLDED PRODUCTS 

Illustrated folder discusses the advan- 
tages and applications of nylon- 
molded parts. Emphasis is placed on 
performance characteristics and eco- 
nomic advantages of the parts, as 
well as on company’s experience in 
molding nylon parts, its finishing fa- 
cilities, plus availability of cementing 


and painting operations. United 
Plastic Industries. 

Circle No. 81, Reader Facilit é 
SCRAPER RINGS—Folder contains 


data sheets providing complete infor- 
mation on scraper rings and V-ring 
adapters. Included in the line are 
AN6231-A scraper rings with a use- 
ful life exceeding that required by 
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a idea in Phenolic Plastics ‘ 


SERVEL’s portable “Wonderbar” trav- 
els to any room in the house — parks 
right at your elbow! 

Molded of BAKELITE Phenolic Plas- 
tic, the cabinet puts this electric refrig- 
erator in the fine furniture class. With 
its clean modern lines, rich mahogany 
color, and permanently smooth finish, 
it “belongs” in living room, bedroom, 
or den. 

BAKELITE Phenolic Plastics are re- 
sistant to stains and abrasion—always 
look clean. Light in weight, they help 
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CONDUCTORS in Spiral 4 cables used for Army 
field telephones are insulated with BAKELITE 
Polyethylene, providing light weight, smaller 
diameters. Retains toughness, flexibility over 
wide temperature range. Jacketing of VINYLITE 
Plastic resists abrasion, water, oil, weather. 
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make the “Wonderbar” easy to move 
about. They have good thermal charac- 
teristics. They’re strong—the “Wonder- 
bar” door opens to form a serving 
shelf, has to take a lot of slamming. 
They are quickly molded to the precise 
dimensions needed for quick assembly 
and tight sealing. 

If you’re planning a new product— 
or bringing an old one up-to-date —try 
BAKELITE Phenolic Plastics. Our en- 
gineers will help you. 

Write Dept. OQ-20. 





LOW COST thermostat housings, injection- 
molded of BAKELITE C-11 plastic, have good detail, 
impact strength, smooth finish. Spray-coated with 
metallic paint. Easy moldability reduces produc- 
tion cost and mold maintenance. By Minneapolis- 
Honeywell Regulator Co., Minneapolis, Minn. 








Cabinet Molded by 
General American Transportation Corporation 





PHENOLIC PLASTICS 
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A Division of 
Union Carbide and Carbon Corporation 
UCC] 
30 East 42nd Street, New York 17, N.Y. 


in Canada: 
Bakelite Company (Canada) Ltd., Belleville, Ont. 
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FLEXIBLE CASE for flashlight, molded in one 
piece from VINYLITE Elastomeric Materials. Heat- 
sealed, disposable unit is waterproof, tough, 
resilient, inexpensive. Withstands handling, per- 
spiration, oil, grease. By Hungerford Plastics 
Corp., Rockaway, N. J. 
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SECONDARY OPERATIONS \/// / 





Manpower ... machinery... technical skill—these are the 
wastes of many companies adapting inflexible standard 
components to meet the requirements of their applications. 


Sometimes they buy standard components and struggle to 
build systems around them, thus limiting the efficiency of 
their own designs. But more often they perform one or 
more secondary operations on the component to make it 
usable. The result is not only waste but loss of the com- 
ponent’s “built-in” precision. 


When you buy Transicoil components for servo systems, 
secondary operations are nil. You get a finished product 
... built for your particular application...and ready for 
immediate installation... with all the accuracy and effi- 
ciency for which it was designed. 


Our technical catalog describes some of the precision 
Transicoil units which enable you to take full advantage 
of your servo system designs. Write for a copy today. 


> 


\ 


MIL-S-5049. Briefly mentioned are 
research, design, production, finish- 
ing, and other facilities for the pro- 
duction of hydraulic and electronic 
equipment. Some of the typical prod- 
ucts developed and manufactured are 
shown in a composite photograph. 
Gadgets, Inc. 

Circle No. 82, Reader Inquiry Facility, page 19 


PRECISION MACHINED PARTS— 
Four-page folder describes equipment 
and facilities for the production of 
machined parts. A number of the 
available machines are described and 
illustrated and a complete list of 
equipment is provided. Briefly dis- 
cussed are the facilities of the inspec- 
tion department and the ability to 
process any job from raw material 
to completed part, including heat- 


treating, welding, grinding and 
plating. Stryker Machine Products 
Co. 


Circle No. 83, Reader inquiry Facility, page 195 


ELECTRICAL INSULATION—Cot- 
ton, glass, and asbestos woven tapes, 
braided sleevings, and cords for elec- 
trical insulation are described in a 
28-page catalog. Information on appli- 
cations, properties, sizes, types, and 
packaging is included. Character- 
istics of the basic cotton, glass, and 
asbestos fibers are discussed and com- 
plete technical data on the various 
products are provided. Useful refer- 
ence material and a table of contents 
are also included. Insulation Manu- 
facturers Corp. 


Circle No. 84, Reader Inquiry Facility pag 


STAINLESS WELDING CHART- 
Large wall chart covers welding and 
soldering operations on stainless steel. 
It pictures and describes such prac- 
tices as jigging to weld, oxycetylene 
welding, metal arc welding, inert gas- 
shielded arc welding, spot welding. 
and a sequence of photos on correct 
soldering practice. Also included is a 
welding reference table. Armco Steel 
Corp. 

Circle No. 85, Reader Inquiry Facility, page 195 


ELECTRICAL LAMINATIONS—A 


complete line of electrical laminations 


a 


TRANOIOOUL 


CORPORATION wcwroreeis ny 


NEW YORK 13, N.Y. 


—and the special oriented steel used 
| in their manufacture—is described in 
| a 24-page catalog. Materials, specifica- 

tions, applications, test results, and 

illustrations of special and standard 
shapes are described. Specification 
_ | tables and graphs are also included. 
Development of OrthoSil 3X oriented 
steel is discussed and its uses and mag- 
netic characteristics covered. Informa- 
tion is also included on a new orient- 
ed thin steel lamination. Thomas & 

Skinner Steel Products Co. 
e No. 86, Reader Inquiry Facility 
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Miniature 
Control Motors 





Motor and Gear 
Train Assemblies 


Motor, Generator, and 
Gear Train 
Combinations 


Servo 
Amplifiers 


page 195 
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“We get CONSISTENTLY , 
EXCELLENT RESULTS 





y 


with D-H ALLOYS” 


«+. Says Resistance Products Company, of Harrisburg, Pennsylvania 


This company produces precision wire-wound 
resistors of utmost stability for electronic equipment used 
by the Armed Forces and for makers and users of test instru- 
ments, meters, and scientific apparatus of various types. 
The vital accuracy of much important equipment, therefore, 
is very dependent upon the quality of the resistors coming 
off the production lines of Resistance Products Company. 


In view of this, Driver-Harris is particularly gratified 
to have Resistance Products state: “Reflecting our experi- 
ence with Driver-Harris alloys is our large use of Karma 
wire. Currently, we are employing Karma for numerous 
critical applications where utmost stability, together with 
high resistivity and low temperature coefficient of resistance, 


KARMA” and world-famous 





*T.M. Reg. U. S. Pat. Off. 


MAKERS OF THE MOST COMPLETE LINE OF ELECTRIC HEATING, RESISTANCE, 
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is requisite. Consistently excellent results are being obtained. 
We have, in fact, used Karma with outstanding success ever 
since its introduction several years ago. It is our belief the 
development of this alloy constitutes a major forward step.” 


Karma* is ready to serve you, too; as are world- 
famous Nichrome* and Nichrome V, and over 80 other 
alloys developed by Driver-Harris for the electrical and 
electronic industries. We feel confident that, like Resistance 
Products Company, you'll realize exceptional advantages 
by putting one or more D-H alloys to work for you. Let us 
have your specifications. We'll gladly make recommenda- 
tions based on your specific needs and have our engineer- 
ing department help you obtain best results. 


‘. * 
Nichrome 


are manuf 


Driver-Harris Company 
HARRISON, 


BRANCHES: Chicago, Detroit, Cleveland, Los Angeles, San Francisco 
In Canada: The B. GREENING WIRE COMPANY, Ltd., Hamilton, Ontario. 


NEW JERSEY 


AND ELECTRONIC ALLOYS 
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FAST... economical assembly of motors, gear trains, 
electro-mechanical computing and transmission devices 


with mechanical development 
apparatus 








Servomechanisms, Inc., versatile Mechani- 
cal Development Apparatus is intended 
for numerous applications in the 
research, instrumentation, and servo 
control fields. Typical applications 
of these precision built components 
include analog computers, signal 


generators, process programmers 


ie 
. Ee 





... Assembly is made with 


HNN 


Mj 


standard tools...each com- 
ponent is designed fot 


repeated use. 





A typical develop- 
ment assembly in- 
cluding servo motors 
and synchros. 
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ELECTRICAL MANUFACTURING 


Feature Article 


Reprints 





SELECTED feature articles from each issue 
of ELECTRICAL MANUFACTURING are re- 
printed in complete form for convenient 
filing and to avoid mutilating copies of 
the issue. 

New or recent reprints available 
through the Reader Inquiry Facility are 
listed immediately below; any qualified 
reader may secure single copies without 
charge. Earlier titles for which only 
limited quantities remain are listed next 
as available without charge on letterhead 
request. Third list in this department 
includes combined reprints of several re- 
lated articles on selected subjects; copies 
are available at prices stated, on orders 
accompanied by remittance. 


Titles Available Through 
Reader Inquiry Facility 


Note that each reprint described below 
carries a key number which is repeated 
in the reprint subject list in the Reader 
Inquiry Facility. On one of the postpaid 
return cards, circle numbers for the re- 
prints wanted and mail. Quantities are 
limited, and when the initial supply for 
any title is distributed the item is with- 
drawn and no more requests can be filled. 


Three New Titles Announced 


Three additional feature articles are 
now ready for distribution. Requests for 
these reprints, listed first below, should 
be made promptly, since the supply is 
limited. 


Safe Minimum Distances for Electrical 
Creepage and Clearance, January 1953, 
12 pages. Thorough investigation by 
Bureau of Ships results in recommenda- 
tions effecting savings in space and 
weight in industrial service. (118) 


Ball Bearing Greases for Motors at Ex- 
treme Temperatures, December 1952, 
12 pages. Data from military and 
independent research correlated for 
the designer of industrial equipment; 
longer life indicated with sodium- 
calcium base and _ high-viscosity oil. 


(128) 


Starters for Squirrel-Cage Induction 
Motors, December 1952, 12 pages. 
Review of basic operating principles 
for manual and magnetic starters for 
both full-voltage and reduced-voltage 
types, as an aid in application. (127) 


Earlier Titles Available 


For many of the reprints announced 
earlier, the initial print run has been 
distributed and no more copies can be 
supplied. Only those titles listed below 

(Continued on page 200) 


















































check these advantages of new 


nylon cable hangers 





These new, tough, lightweight, pre-formed Nylon 

| cable hangers, developed by Burndy research, give 
you the important features of metal plus these 
seven important extras: 


@ Resistant to heat and cold 


em 


... Withstand sustained temperature from 

‘ —60°F to 250°F. 
r - 
a @ Resistant to solvents... undamaged 
. | by oils, gasoline, alcohol, hydraulic fluids. 
a ® High physical strength... hold 
ir chape indefinitely — even under severe stress. 
d 
is * - * 

@ High dielectric strength... can't 
l short, nor ground, No hysterisis loss. 
3, 
. @ 70% lighter weight... than metal 
c cable hangers of comparable size. 
3) 
: @ il standard sizes |. . to accommodate 
id cables or bundles from 3/16” to 2”, 
or 
a « « 
Zs @ Easier working ... clean, smooth, 
; non-abrasive surfaces, rounded edges speed 


assembly, protect cable insulation. 





Write for samples, prices, delivery information. 


od | 
en 
be 
Ww 


Ses BURNDY ENGINEERING COMPANY INC., NoRWALK, CONNECT. BURNDY CANADA LTD., toronto 8, ont. 
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For SPECIFIED PERFORMANCE 
Specify JELLIFF RESISTANCE WIRE 


A WIDE RANGE OF ALLOYS... 
A WIDE RANGE OF EXPERIENCE. . . 


COMPLETE CONTROL OF MANUFACTURE... 
make JELLIFF the ideal source of 


Resistance Wire to assure your Product’s 


Performance According to Specs. 






LEKRTROMESH © RES, 





: 


¢ 

Ca > 

z 

Z F 3 A 

: : 

precision resistors—rheostats— > BRL - 





CORPORATION 


relays—thermocouples—ohmmeters SOUTHPORT, CONN. 





—bridges—high-temperature fur- 


Orctrees e« 


naces can all benefit from the 
PLUS-PERFORMANCE of 
JELLIFF RESISTANCE WIRE 


ae Msaw darm 


. e* 
"S @ wWiR! CLOTH © STRAIN 


Detailed Enquiries Welcomed. Address Dept. 25. 











NEW SOLDERING IRON..... 


...LIGNORES MOISTURE 






SOLDERING IRONS 
a, 
jst Model 825. 225 watts 
Designed and built for heavy duty industrial use... 
COMPETITIVELY PRICED 
The Drake Vapor-Proof will outperform —out- 
wear—any soldering iron you have ever used! 
Exclusive SEALED ELEMENT keeps moisture 


MODEL and flux vapors out—ends corrosion that usually 
202 results from such seepage. Test elements oper- 
600 watts, pag I 


ated continuously under water for 30 days were 
! Ideal for production work. Baffle 


6 lb. capacity 


DRAKE SOLDER POTS 


Heavy duty pots to give rugged serv- 
ice. 1 Ib., 2 Ib., and 6 Ib. capacities, 
in 150, 300, and 600 watts. Quality 


built withgenuine Nichrome elements. 


undamaged! 
plates keep handle cool. Underwriters’ Approved. 
Available in 225 and 125 watt sizes. 

CALL YOUR DISTRIBUTOR OR WRITE FOR FULL INFORMATION 


Represented by: SURPLESS, DUNN & CO. THE RUGER COMPANY 


In Canada: W. R. ANDERSON & SON, Montreal 


DRAKE ELECTRIC WORKS, INC. 





3656 LINCOLN AVENUE CHICAGO 13, ILLINOIS 
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are still available through the Reader 


Inquiry Facility as this issue goes to 
press, and quantities in some instances 


are low. 


Research Progress in Dielectrics—1952. 
December 1952, 12 pages. Causes and 
mechanisms of destruction and de- 
terioration in dielectrics, effects of 
high-energy radiation; new develop- 
ments in ferroelectrics. (121) 

Transistors and Transistor Circuits, No- 
vember and December 1952, 16 pages. 
Combined reprint of two-part article 
discusses theory of conduction; char- 
acteristics of point contact and junction 
transistors; d-c supply circuits for am- 
plifiers; applications to trigger circuits, 
sine-wave generators, oscillators and 
photodiodes; includes bibliography of 
15 references on other new develop- 
ments in electronic components. (135) 

High-Speed Magnetic Amplifier, Novem- 
ber 1952, 8 pages. New circuit with 
l-cycle response time uses standard 
power rectifiers and unmatched cores; 
basic circuit discussed; typical design 
worked out. (133) 

Converting to Non-Nickel Stainless Steel, 
October and November 1952, 12 pages. 
Combined reprint of two-part article 
presenting data on relative corrosion 
resistance and mechanical properties; 
recommendations for fabrication by 
welding, brazing, spinning, stamping, 
machining and finishing: several case 
histories in conversion. (112) 

Driving Servo Motors with Grid-Con- 
trolled Rectifiers, October 1952, 8 
pages. Basic circuits for d-c and a-c 
servo positioning motor controls using 
gas thyratrons as power amplifiers; in- 
cludes bibliography of 12 references 
on electronic drives. (130) 

Temperature Prediction in Electronic 
Design, October 1952, 8 pages. Prac- 
tical methods and charts relating tem- 
perature to heat loss through radiation 
and convection. Also, Vapor Cooling 
for High Altitudes, discussing the 
problems of cooling with air of de- 
creased density. (123) 

What Makes for Reliability in Relays, 
October 1952, 8 pages. Discussion of 
relay selection factors, and some timely 
suggestions for setting up performance 
standards for industrial and military 
service. (131) 

Repulsion-Type Motors, September 1952, 
12 pages. Thorough review of the 
three major types and _ several varia- 
tions; detailed analysis and tabulation 
of operating characteristics. (132) 

Designing for Shell Molded Castings, 
September 1952, 8 pages. Summary 
of design principles and factors im- 
portant in evaluating this mechanized 
method of producing molds. (110) 


Subminiature Electron Tubes Are Reli- 
able, September 1952, 12 pages. Re- 
sistance to heat and shock rather than 
space saving are more important ad- 
vantages in most industrial uses; table 
of types available and sources. (122) 

Silent Chain Drives, July 1952, 8 pages. 
Advantages and applications of so- 
called silent chain-driven machinery; 
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SOUTHCO DRIVE RIVETS 


...speed trailer repairs...cut costs 





A large trailer manufacturer uses SOUTHCO Drive Rivets throughout their 


branches for repair work because they enable one man, with only a hammer and 


a drill, co do patch work quickly and easily. 


These rivets are ideal for ‘blind’ locations because of the automatic pull-up 


feature which assures a tight joint. And SouTHCO Drive Rivets won't 


vibrate loose. They require no finishing operations . . 


hling or deburring. Installation is quiet. . 


waiting for irons to heat... 


_ no clippit 


.no ume ts lost 


in fact no special tools are required 


.and no tool maintenance 


In addition, the smooth heads of SouTHCO Drive Rivets eliminate 


the need for molding strips—and on interiors, they won't snag cargos. 


SOUTHCO Drive Rivets are fast—just hit the pin—they make 


a strong joint and the automatic pull-up means a tight joint. 


How can you benefit from the advantages of SoUTHCO Drive Rivets ? 


Write for complete information to SouTHCO Div., South Chester 
Corporation, 1409 Finance Bldg., Philadelphia 2, Pa. 
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WHEREVER TWO OR MORE PARTS ARE FASTENED TOGETHER, STANDARD AND SPECIAL 
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1g, grinding, 


Place 
SOUTHCO 
rivet in 


drilled holes 


Hit the pin... 


Automatic 
pull-up assures 
tight joint 





PAWL-SCREW AND SPRING- 
DRIVE RIVETS- ANCHOR NUTS- 
ENGINEERED SPECIALTIES 


N PRINCI P At ©. 8.3 -4.ae 


DESIGNS FOR 


IMPROVED PERFORMANCE AND LOWER PRODUCTION COSTS 
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anna 
Buid Power 
Cylinders 


Can Be Used to Improve Your 
Product— Increase Production 


Cut Costs in Your Own Plant! 
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Straight Line 
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Multiplied 2:1 
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Trammell 


echanical movements 
ions > innumer- 
shown here are a few poe of ~ —, 
; anna Cylinder Power © 
able ways Hanna Cy 7 
ge sae pull, lift, press, clamp or contre 
simply, efficiently, economically. eal 
‘Thousands of Hanna Hydraulic a ciysone 
i syli Sit Valves are now 
atic Cylinders and are \ e 
eaaee industry - - - achieving smooth, d 
thr ‘ 


The fundamental m 
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It may pay you well to 1 
bilities of low-cost, ©= 
Power for applications 
equipment in your plant 
ment you make for resale. —— 
located from coast to coast, wi 
with you. 


efficient Hanna Cylinder 
in the machines and 
as well as in the equip- 
Hanna representatives, 
glad to work 


EREE! “27 Ways to Use Cylinder Power” 


Send for the New "Cylinder Power in Action” Bulletin! 


Bulletin 255 shows you 27 ways you can put mnoee 
power to work for you. 15 diagrams and 21 ery sl 
: how Hanna ul 
cation photographs show : a 
lify and speed up po 
linders are being used to simp 
aaa problems. Write for your copy today—there !'s 
no obligation. Ask for free Hanna Catalogs 





. Cat. No. 233A 


High Pressure Cylinders. - - - = Cat. No. 236 


Low Pressure Cylinders. --- °° ° 
Cylinder Control Valves. ---* °° °° 
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Motion 
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Hanna Engineering Works 


1766 Elston Avenue, Chicago 22, Illinois 


HYDRAULIC AND PNEUMATIC EQUIPMENT CYLINDERS VALVES RIVETERS 


construction details of several designs; 


factors determining proper selection, 
satisfactory performance, and_ long 
life. (134) 
Limit Switches in Industrial Machine 


Control, January and February, 1952, 
16 pages. Combined reprint presents 
mechanical and electrical characteris- 
tics of industrial and _ miniature 
switches; various tripping means and 
procedure for incorporating signal into 
circuit. (117) 


Earlier Titles Available 
on Letterhead Request 


WHEN the remaining supply for a title 
appears to be insufficient to meet the 
expected number of requests for another 
month, it is withdrawn from the listing 
in this department and no longer offered 
through the Reader Inquiry Facility. It 
is difficult at times to anticipate the 
actual number of requests that will be 
received, and in a few instances a 
modest supply has remained at the con- 
clusion of the listing. As long as the 
supply lasts, single copies will be sup- 
plied without charge on letterhead re- 
quests from qualified readers addressed to 


J. A. Campbell 
Director of Reader Service 
The Gage Publishing Company 
1250 Sixth Ave., New York 20 


Reliable Electronic Equipment, January 
1951, 4 pages. Report of work done at 
ONR on both military and industrial 
equipment. 

Relay Circuit Ideas from Miniature Train 
Control, March 1951, 4 pages. Four 
selective control functions with power 
line control. 

Oiltight 
June 


Wiring Systems Are Possible, 

1951, 12 Problems in 
improvising with building construction 
materials in meeting wiring standards. 

Fhp Induction Motors Made in NEMA 
Standard Frames, July 1951, 8 pages. 
Analysis of assignments 
made by manufacturers to motors built 
to NEMA frames 42, 48, 56 and 66. 

Movable-Electrode Transducer in Dy- 
namic Balancing, July 1951, 8 pages. 
Electron tube measures displacement; 
linear and_ phase-sensitive amplifiers 
operate meters showing magnitude and 
position of unbalance. 


pages. 


he rsepower 


Electrical Properties of Glass-Fiber 
Paper, August 1951, 8 pages. Insulat- 
ing material with exceptional electrical 
and thermal stability. 

Specifications for Electrodeposited Coat- 
ings, September 1951, 8 pages. Anal- 
ysis of plating standards in common 


use, 
Silicone Rubber Tape for Heavy-Duty 
Motor Insulation, October 1951, 8 


pages. Application data and properties 
for a semi-vulcanized tape useful over 
a wide temperature range. 
Engineering Manpower Shortage, October 
and November 1951, 8 pages. Com- 
bined reprint; staff survey of need for 
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This splash back — modern yef func- 
tional — is formed from Chrome Steel 
— will not peel or blister. 





The oven vent uses a pre-plated metal 
by Nickeloid. No plating or polishing is 
required after fabrication and installation. 





Stove door handles . . . another perfect 
application of Nickeloid Metals as used 
on many well-known makes of ranges. 
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! onten 


Sc o 





D for the oven door win 
ickeloid Chrome Steel 
ssful application. 


Broiler grid . . . durable, easy-to-keep- 
clean, heat-resisting . . . formed from 
pre-plated Nickeloid Chrome Steel or 
Chrome Aluminum. 





product beauty is more than skin deep 


The stove industry is just one of many that has made wide and successful 


use of Nickeloid Metals. Manufacturers of ranges and ap- 


pliances have found that appearance is improved, manufacturing costs, 
reduced, with this finished raw material jor Chrome Steel, 
as shown in the illustrations of stove parts on this page, serves a functional 
purpose as well as providing attractive, durable trim. 


Are 


YOU taking advantage of this modern method in the design and manu- 





facture of your product? It will 57 





% 
: & 
pay you to investigate. oe 
% 
oat 
~ 
cee 
a 
AMERICAN NICKELOID COMPANY s 
Peru 3 ’ illinois NICKEL + CHROMIUM BRASS - COPPER & 
Electre - plated 1O ALL COMMON Base METALS < 
pre-plated metals for industry % ae pang en at SS 
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4209 WRIGHTWOOD AVENUE, CHICAGO 39, ILLINOIS 
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Yes, you can make one false 
note and be all washed up... 
with the name you've spent years 
building,quickly consigned to 
oblivion. We at Kester know the 
importance of consistency .. . 
make sure that the solder 

alloy and especially the flux 
formula never varies, never 
changes. Kester never ex- 
periments at the expense 

of the solder user! 


Remember that Kester, the engineered Solder, can give you 
the Solder you require ... 8 Fluxes in Core Solder with 5 different core- 
openings to select from, which provides the exact flux content needed. 
Also Solid Wire and Bar Solder and “Solderforms” (preformed Solder). 


AESTER 


| 4 
—~* 
FLUX \ Fi T.) core 


SOLDER COMPANY 


NEWARK 5, NEW JERSEY; BRANTFORD, CANADA 





engineers and methods to meet the 


need. 


Metal-Surfaced and Other Fluorocarbon 
Combinations, March 1952, 8 pages. 
Combinations reducing cost and limita- 
tions, while retaining advantages of 
fluorocarbons. 


Combined Reprints 


Because of the expense involved in 
producing these feature article reprints, 
the free service offered above cannot be 
extended to longer reprints, or to book- 
lets including several reprints on related 
subjects. The following titles therefore 
are available at a modest charge in- 
tended to cover printing, handling and 
postage expense. To keep expense to a 
minimum copies are offered only on re- 
quests accompanied by remittance (in- 
cluding 3 per cent sales tax for New York 
City deliveries). Send orders with remit- 
tance to: 


J. A. Campbell 
Director of Reader Service 
The Gage Publishing Company 
1250 Sixth Ave., New York 20 


Wider Design Opportunities with the 
New Phenolics, June, July, and August 
1952, 28 pages. Combined reprint of 
this three-part feature discusses new 
resin formulations and new manufac- 
turing techniques for molding com- 
pounds and laminates; compounds with 
greater strength, stability, heat resist- 
ance and dielectric properties; includes 
special types of glass-fiber, synthetic 
fiber and epoxy-resin laminates, foam- 
type phenolics. 75 cents 

Adjustable-speed Drives, November 1952, 
24 pages. Concise, complete and sys- 
tematic survey of all the various types 
of electric motors, power conversion 
systems and control methods available 
to solve adjustable-speed drive prob- 
lems; a guide for the selection of the 
proper drive for a given machine; 
comprehensive 8-page bibliography in- 
cludes references to texts and articles 
bearing on current trends. $1.00 


Applying Magnetic Amplifiers, 40 pages. 
Combined reprint of the four articles 
on “Applying Magnetic Amplifiers” by 
Dornhoefer and Krummenacher pub- 
lished in 1951, plus two related articles 
on the application of magnetic ampli- 
fiers to motor speed control. The series 
of four articles cover the effect of 
design performance, and 
procedure to follow in selecting the 
best combination of rating, power gain 
and core material for minimum size 


and cost. $1.50 


factors on 


Overload Protection for Electric Motors, 
52 pages. Combined reprint of the 
complete series of eight feature articles 
appearing in ELECTRICAL MANUFAC- 
rURING on various approaches to the 
problem of protecting motors and 
other power from overload 
while providing short-circuit protection 


sources 
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FURNAS MOTOR MOUNT STARTERS AND CON- : 
TACTORS were developed for quick and easy mounting Gi n 


on motors; eliminate wiring and conduit between motor 


snd starter . . . AN INCOMPARABLE COMBINATION 
OF TOP QUALITY MAGNETIC CONTROL AND PER- 
FECT MOUNTING ARRANGEMENT. 


These magnetic controls may be mounted on the 
motor outlet-pad face to provide sturdy, safe, 
out-of-the-way installations AT ANY MOTOR PO- 
SITION. They're a final solution to the direct-to- 
motor mounting problem and an excellent idea for 
machines and equipment having limited space . . . 
Motor Mount Starters and Contactors are ready 
for immediate delivery in Furnas sizes YC, YD and 
YE up to 10 hp. Write Furnas Electric Company, 
1024 McKee Street, Batavia, Illinois. 





(Above) 

ONLY A SINGLE FURNAS ADAPTER PLATE is required 
for motors with outlet-pad face in the vertical position 
or at any angle up to 45 degrees from the vertical. 


(Left) THE FURNAS COMBINATION ADAPTER BOX 
and either the reversing or non-reversing adapter plate 
accommodates motors with outlet-pad face in the hori- 
zontal position or at any angle up to 45 degrees from 
the horizontal. 


FURNAS MOTOR MOUNT STARTERS AND CON- 
TACTORS are available in sizes up to 10 hp. at 
220-440-550 v. polyphase in non-reversing, and in 
sizes up to 72 hp. at 220v., or 10 hp., 440-550 v. 
polyphase in reversing. 


FURNAS 


‘MOTOR CONTRO 





. Sw 
Two sizes of adapter plates used singly, or in combination 
with the adapter-box comprise the four mounting ar- 
rangements used with FURNAS MOTOR MOUNT START- 


ERS. Any motor position can be accommodated. 
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to circuits and wiring. Also included 
are four other shorter articles on re- 
lated subjects. For an annotated list of 
these articles see the bibliography ap- 





‘ 
pearing in June 1952 on page 308. 
Subjects covered include: Interpre- 
tation of ratings, calculating motor- CATHODE 
Nae rf temperature curves, fuses vs circuit 
breakers, dual-element fuses, thermal 
overload relays, inherent overheat pro- 
tection and fully magnetic circuit 
Nel ' aa $1.50 | PROTECTION 
all Designing Servomechanism Systems, 56 
pages. Combined reprint of seven fea- | 
ture articles on related phases of the 
os design of feedback controlior servo 
> systems and four shorter articles on 
: a representative servo control applica- 
7 \ tions. Included are the four Herst ar- 
ticles on basic fundamentals of servo 
AIS a systems, types of systems, amplifiers ° k 
Compecesion and electrical and mechanical design eee wit 
N bits “we Three pen ee 
AN the full range of transducers including Shi CONeKi TIME 
, WN N synchros, movable-electrode — tubes, W110" 4 Cc 
NS it ON movable-core transformers, and a table 
iy A A listing and comparing 17 specific types. DELAY RELAYS 
Applications described are: contour 
; , follower systems, dynamic balancing 
ah ee machine, stress-strain recorder, motor 
eos speed control, hydraulic piston syn- TIME DELAY isa basic 
chronizer, tension control. and others. requirement of many 
$2.00 common electronic cir- 
7 cuits. Thyratrons and i 


Engineering Testing as a Design Tool, 
76 pages. Combined reprint of twelve 
articles published) in) Evecrricat 


gas filled rectifier tubes, 
particularly, must be 
protected to obtain any 
semblance of satisfac- 





MANUFACTURING in a planned program 





covering major phases ot instrumenta- tory life. 
tion as a function of product develop The facts are simple: 
ae ere - — ee Time delay permits th 
Po : B and environmenta esung in 1e@ sma tube to heat be- it j 
Cord and cable grips for portable sleet: wethods and eaeloment for | feestheteed 
wiring offer a complete line of sound and vibration; use of the vac- , is applied; 
substantially built fittings for uum tube voltmeter, oscilloscope and | otherwise } 


high-speed photography in design; @ coating 
forms on the 
cathode which 


heavy duty service. The standard 





F measurements of interrupted d-c non- 
types shown have aluminum 


sinusoidal a-c circuits. Also included quickly destroys its “\-¥ 
body, aluminum compression are hen articles = gps winding effectiveness. 
. ation in production and one on 
nut, and single hole rubber eee ne 
2 - 6 the problem of radio interference in HEINEMANN Silic-0- 
grommet. Two and three hole r-f power equipment. For an anno Netic Time Delay Relays 
: i me gaa a unique combina- 
grommets can also be furnished. tated list of these articles see the = pn oo 
Angle types are available; also a phy ae on — SSSS = ideally suited to cathode 
: ; 04, page 040. DL.) 


protection. They are 
both low cost and fully 
dependable; small in 


female bodies with or without ee 5 ; ; 
Plastics and Dielectric Materials, 92 


chase nipples; also with serrated pages. Combined reprint of fourteen 


; ; size and lightweight. 
body for mounting in sheet metal articles reporting new and significant They are all mall wok 
panels or cabinets. developments in new resins and insula- | the time element is her- 


tions. Subjects include: fluorocarbons, metically sealed... for- 


ever free of dirt and not 





Compression nuts with split silicone rubber, cast resin embedments, 


clamp, with hose attachment, ceramic materials, glass-fiber paper, Operating principle subject to a fatigue fac- 
with extended handle, or with high-temperature insulation, behavior cane lana "Sa a ae A 
r at radio frequencies and_ insulating — seas ays Cueney Se Sheree 


cord protecting spring are avail- varnishes. In addition to these 14 fea- | oF a elements er thus they 


able. C a payer oot are not affected by the 

able. Couplings tor tlexible con- ture articles, the combined reprint also normal ambient temper- 

duit can be supplied. includes an annotated list of more than ature variations of elec- 
7 ; 80 articles published in ELecrricaL tronic equipment. 
Consult your Pylet Catalog 


MANUFACTURING during the past eight 


1100 for complete listings. years on basic research and practical d on t use h e at 


applications. For a complete table of 


contents for this new combined reprint 
THE see following page. $3.00 eee USE PO WER 
ae PYLE-NATIONAL Send orders with remittance, includ- .N y 


ing 3 per cent sales tax for New 


COMPANY York City deliveries, to J. A. Camp- 


. | bell, The Gage Publishing Company, ELECTRIC COMPANY 
1388 N. Kostner Avenue, Chicago 51, Ul. 1250 Sixth Avenue, New York 20. 99 Plum Street Trenton 2, N.J. 
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Are you profiting from these advantages of Class H insulation? 


1. More power for ‘full speed ahead.’ Class H motors and cables are 
setting new performance standards for naval vessels — with the help of 
MICO Class H electrical insulating materials. Class H equipment packs 
more power with less weight, less copper, less insulation... has a longer 


useful life...is less subject to breakdown. 


(Chithisih e 
Ce (tii a. 
OSEATT LA 


3. Maximum power, minimum maintenance. More and more Diesel-elec- 
tric locomotives are using Class H electric motors and MICO Class H insu- 
lating materials. MICO was one of the original developers and is today 
one of the leading manufacturers of these superior insulating materials. 





2. Built-in protection for fewer power interruptions. Class H generators 
and transformers provide more efficient and reliable operation... need 


less maintenance... take more frequent overloads. Although the initial 
cost of Class H insulating materials is somewhat higher, Class H means 
long-term savings . . . increased profits. 





4. Increased safety against hazards. Risk of fire and explosion is mini- 
mized in automatic mining equipment designed with Class H electrical 
insulation. MICO’s Class H insulating materials are also helping to make 
possible more compact design in this type of equipment. 


When you turn to Class H, take advantage of MICO’s experience in this fast-moving 
field. MICO has the finest equipment in the country for producing extremely high- 
quality silicone fabrics, silicone laminates and silicone-mica combinations. 

MICO produces a complete line of Class H insulating materials, as well as all 


standard types... 


and fabricates special parts to your specifications. We will be 


glad to consult with you about your electrical insulation problems. Write today. 


199371953 - 
60 Years 
of Leadership 
in Electrical =| | 
\nsulation 





MICA Gusubaitor COMPANY 


: Schenectady 1, New York 
Offices in Principal Cities 


LAMICOID © (Laminated Plastic) © MICANITE”® (Built-up Mica) « 
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é HOW 
IT WORKS 


..- for Textile and 
Plastics Processing 


A small tension change positions the actuator shaft 
so as to call for motor speed change to restore pre- 
set tension. Thus a constant linear feet per minute 
windup may be achieved even though the radius of 
takeup roll increases with each turn to otherwise 
increase linear speed versus radius build-up. Speed 
is now made proportional to position of dancer 
roll and tension is held essentially constant, as is the 
linear rate of material travel. 





These and other models of electronic motor speed control 
systems available from 1/50th to 2 horsepower. 


WRITE 


4 Godwin Ave. Paterson, N. J. 








Combined Reprint on 
Plastics and Dielectrics 


FOURTEEN articles in recent and earlier 
issues of ELECTRICAL MANUFACTURING on 
new and significant developments in res- 
ins and insulations are combined in 92- 
page booklet now being printed. Mate- 
rials covered in the combined reprint 
include: 

Fluorocarbon resins 

Silicone-rubber insulation 

Cast-resin embedments 

Ceramic materials 

Glass-fiber paper 

High-temperature insulation 

Insulating varnish 

Each article is reprinted in full with 
all original charts, tables and_ illustra- 
tions. A complete, annotated bibliogra- 
phy of some 80 references includes all 
articles published in ELECTRICAL 
MANUFACTURING during the past 
eight years on plastics and dielectrics 
and related subjects. Booklet is 8% x 11 
in., printed on heavy paper and saddle 
stitched. The fourteen articles included 
in the booklet are listed below with a 
brief abstract for each one. Copies will 
be ready for distribution about January 
10. 

To keep handling expense (and price) 
to a minimum, the booklet is offered 
only on orders accompanied by remit- 
tance. Single copies of this 92-page book- 
let, “Plastics and Dielectric Materials,” 
are obtainable for $3.00 each which in- 
cludes shipping cost. 

Send remittance with order, including 
3 per cent sales tax for New York City 
deliveries, to 


J. A. Campbell 
Director of Reader Service 
The Gage Publishing Company 
1250 Sixth Ave., New York 20 


Articles Included 
in Combined Reprint 


Practical Factors in Applying Insulating 
Varnishes, December 1949, page 96. 
The relationship between the chem- 
istry of varnish impregnation and 
practical aspects of selection, applica- 
tion and production control. 


Ceramics as Insulators and Dielectrics, 
May 1950, page 100. Data on me- 
chanical strength, resistance to heat 
shock, moisture permeability, relative 
cost and other factors that determine 
selection of type for custom-molded 
parts. 


Silicone Rubber Emerges as a Dielectric 
Material, June 1950, page 100. New 
formulations for insulating materials 
combining wide-range thermal stabil- 
ity, flexibility at very low temperature 
and the resilience of a rubbery mate- 
rial. 

Fluorocarbon Resins—Properties and Ap- 
plications Appraised, August 1950, 
page 76, and September 1950, page 
80. Spurred by military needs, a 
whole new class of high-temperature 
stable, chemically nonreactive mate- 
rials of high dielectric values is being 
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To Reduce Your 
Contact Assembly Costs 


Use the same specialized 
experience that solved 
this problem... 


This tungsten electrode my requires grinding to a tolerance of +.00025 of an inch to 


insure absolute concentricity. This ae withstand the centrifugal forces of the 


{ x 

DS “ 
‘SS 
‘ 
x 
5 
x, 
» 
. 


highspeed generator in which it is mounted. The hole in the chuck a : is held to a toler- 


ance of +.00025 of an inch. This angle er between the chuck and electrode is held to 


. 
s 
s 
‘ 


within +6 minutes of a degree. 


Originally Mallory produced only the tungsten electrode for this assembly. Another firm 
manufactured the chuck, and a third did the brazing and chrome plating...a complicated, 
costly process. Now, Mallory produces the entire assembly. The customer’s problems of 
quality control, sub-contracting and divided responsibility are entirely eliminated ... and 
his costs are lower. 


This is just one more example of how many manufacturers have improved the performance 
and lowered the cost of contact assemblies by having Mallory do the entire job. No matter 
what your requirements are, Mallory’s specialized production facilities ... experience in 
designing and mass-producing over 5000 different types of contacts ...can turn out pre- 
cision contact assemblies for you at lower cost. 


Expect more... Get more from MALLORY 


In Canada, made and sold by Johnson Matthey and Mallory, Ltd., 110 Industry St., Toronto 15, Ontario 


Electrical Contacts and Contact Assemblies 


P.R.MALLORY & CO. Inc. SERVING INDUSTRY WITH THESE PRODUCTS: - 
Electromechanical — Resistors * Switches ¢ Television Tuners * Vibrators 
A L L 0 R Electrochemical—Capacitors « Rectifiers * Mercury Dry Batteries 


Metallurgical—Contacts* Special Metals and Ceramics * Welding Materials - 


MALLORY & CO., INC., IN Dt eee OLIS! 6, INDIANA 
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"My brushes are giving me 
trouble, doc—how about 
giving me the Stackpole 
treatment?” 


‘Small Motor 


Brush Clinic 


...f0r longer life, 
greater efficiency 


No doubt, you’re getting pretty good brush life and per- 
formance on small motor applications these days. But, chances 


\ are still mighty good that they can be materially improved—at no 
\ premium cost. 

\ Recently, for instance, Stackpole brush developments 
\ brought about worthwhile improvement on such widely 


diverse equipment as toy trains, a coal drill, a d-c gas pump 
motor and an ac-dc inverter. 

These jobs were handled the way Stackpole likes to handle 
them: by getting the actual motorized equipment into our labora- 
tories for “clinical” test. Here, Stackpole engineers combine 
the greatest wealth of small motor brush “know how” in the 
business with carefully planned experimentation. They recog- 
nize that each brush application differs from others in essential 
respects. These peculiarities are taken into full 
account in developing grades exactly suited for the 
equipment in question. And, more often than not, 
they come up with a brush recommendation that is 
an improvement over what has been used in the past. 













NOTE: Stackpole brushes are sold only to 
manufacturers of original equipment. 


Write on company stationery for the 
44-page Stackpole BRUSH USERS’ GUIDE. 
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developed. Part I analyzes the unique 
properties of these resins; Part II 
discusses specific applications: wire 
insulation, liquid dielectrics, film, and 
molded parts. 


Organoboron High-Temperature Resins. 
March 1951, page 113. A short, but 
significant, “work-in-progress” report 
on a new class of resins which is ex- 
pected to provide insulation able to 
stand up against temperatures of 
500 C. 

Behavior of Insulating Materials at 
Radio-Frequencies, July 1951, page 
107. A Johns Hopkins University 
report, based on a Bureau of Ships 
research contract. Covers 16 selected 
solid materials evaluated at frequencies 
from 60 cps to 18 me. 

Electrical Properties of Glass-Fiber 
Paper, August 1951, page 94. Dielec- 
tric materials made from 100-per cent 
content of glass fiber have been ex- 
perimentally achieved, and commer- 
cial production is a distinct possi- 
bility. Dielectric characteristics and 
thermal _ stability are of unusual 
interest. 

Cast-Resin Embedments—A New Design 
Concept, September 1951, page 103. 
Embedments for circuit subunits and 
components provide an important tool 
in designing for miniaturization, rug- 
gedization, and _ reliability. Design 
opportunities and targets, application 
pitfalls, property and performance 
data of major types of resins, plus 
selected case histories in both mili- 
tary and civilian end uses are analyzed 
in a 16-page article. 

Dry/Wet Dielectric Strength, October 
1951, page 8. Research note discusses 
study in progress on effect of lead 
chromate and iron oxide pigments in 
insulating varnishes. 

Research Progress in Dielectrics, January 
1952, page 109. Sixth annual review 
of the meetings of the Conference on 
Electrical Insulation; destruction and 
deterioration of dielectrics dominate 
discussion. 

Polyethylene Terephthalate Film as a 
Capacitor Dielectric, March 1952, page 
10. Research note on dielectric prop- 
erties of Mylar based on _ tests of 
capacitors heat treated but not im- 
pregnated. 

Embedded Selenium Rectifiers, Septem- 
ber 1952, page 134. Reduces space, 
weight and cost; improves resistance 
to vibration and corrosion. 

New Special-Property Insulating Mate- 
rials, October 1952, page 144.  Re- 
search at NBS on urgently needed 
material for 500 C service; new glass- 
bonded synthetic mica has improved 
thermal properties and stable low- 
loss characteristics. 

Bibliography on Electrical Insulation, 

August 1951, page 232 and November 

1952, page 290. Combined list of 

more than 80 annotated references to 

articles published in ELEcrricaL MAN- 

UFACTURING during the past eight years 

on basic research and practical appli- 

cations of dielectric and_ insulating 
materials, 
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EL SEGUNDO 
CALIFORNIA 


ppl Ktifeang 


SMALLEST 


COTTE % 


TO SELENIUM DIODES 


» DIAMETER: From 1/8” to 13/32” 
LENGTH: From 1/4” to 1/2” 
RMS applied voltage: 

From 26 volts to 104 volts 
RMS input current: 
max. 500 microamperes 
DC output voltage: 
From 20 volts to 80 volts 
DC output current: avg. from 200 
microamperes to 5 milliamperes 
Reverse Leakage at 10 volts RMS: 
0.6 microamperes to 2.4 microamperes 
Potted in thermosetting compound 


POWER RECTIFIERS ene 


From -60° C to 100° C 
‘or ‘ - Available in 1, 2, 3 and 4 cell Diodes 
CELL SIZES: From 1°x 1" to 64"x 7% 


CURRENT RATINGS, per cell: Send for Bulletin SD-1 
0.125 amperes to 7 amperes 
VOLTAGE RATINGS, inverse per cell: 
22 volts rms to 40 volts rms 
Efficiency to 87%. Power factor 95% 
Suitable for oil immersion. 
Ratings to 250 KW. Send for Bulletin C-349 





™ 


INTERNATIONAL RECTIFIER 


General Offices: 1521 E. Grand Ave., El Segundo, Calif. * Phone: MT PT i 1890 
Chicago Branch Office: 205 West Wacker Drive e Phone: Franklin 2-3889 


New York Branch Office: 12 West 32nd Street, N. Y¥.1 © Phone: Chickering 4-0017 
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Index of 
Bibliographies 
in 1952 





Lists of annotated references to fea- 
ture articles in earlier issues of ELEc- 
TRICAL MANUFACTURING appeared 
during 1952 on 28 subjects. These 
lists were prepared by the editors to 
provide background data or related 
information for a current feature 
article or for some subject on which 
there were repeated requests from 
readers for information. These anno- 
tated bibliographies published — in 
1952 included: 


ee 
“Sae | 
TUT LU TESTES ) "ee ae ey 
ENN 


’ 


were 


Industrial Control, January 1952, page 
110. List of 17 earlier articles on 
electrica] control with emphasis on 
protection of industrial machines. 


‘ 


ib 


mem | 


i TTT LLL LLL 


Powder Metal Parts, January 1952, 
page 229. Seven articles reporting 
developments over a five-year pe- 
riod, 


Standards and Standardization, Janu- 
ary 1952, page 252. Developments 
in applicable standards and effect 
upon design shown in 20 references 

Type 31FH, 300 KVA. going back to 1948. 

er ae ee, Military Targets and Design Require- 
ments, February 1952, page 274. 
List of 23 feature articles presented 
since 1949 as a continuing editorial 
program. 





Electronic Motor-Speed Control, 


_— ® 
March 1952, page 300. References 
ry ype rd ns ormers | to 12 articles in 1951 and in 1952 


to date accompanying a feature 
For High Voltage Unit Sub-Stations 


story of a new development. 


Hermetic Seals, April 1952, page 332. 
Nine cited references to earlier 


Core and Coil Hevi Duty Transformers are designed and articles published as a : a con- 
Assembly can be built to offer that extra protection needed NE PRGA OR Ee cemyert. 
supplied during peak operating periods. Note the Critical Materials, April 1952, page 
separately or as adequate core and coil blocking, high volt- 324. Four earlier references at the 
a Unit Sub- age insulators and well ventilated pancake | end = ” =" in the April issue 
Station complete type coils on the transformer shown here. | on this subject. 
with primary Specify Hevi Duty Transformers in your unit iaresmecnaniom Design, May 1952, 
and secondary sub-station and you assure yourself of de- page 302. _Complete list of 46 
. pendable service. annotated references to articles pub- 
switchgear 5 : ; lished since 1944 on fundamental 
according to Let our engineering staff design a transformer and application data on servo sys- 


your speci- to meet your specifications. tems as control elements; 12 of 


fications Write for Bulletin HD-499 these articles are included in the 

: combined reprint on “Servomecha- 

nism Design” obtainable for $2.00 

HEVI DUTY ELECTRIC COMPANY on orders accompanied by remit- 
MILWAUKEE 1, WISCONSIN —— tance. 


Heat Treating Furnaces... Electric Exclusively Control Circuit Systems, May 1952, 
Dry Type Transformers Constant Current Regulators page 310. List of 12 earlier articles 
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Compact and rugged . . . this elec- 
trically operated reset counter is specially 
designed for tough jobs that demand longer 
counter life. 

Here’s another instance of the infinite 
applicability of Veeder-Root Countrol — 
electrical, mechanical or manual. And 
here’s another instance, too, of the endless 
resourcefulness of Veeder-Root engineer- 
ing, and the ability to design a complete 





1953 


Can Count on 


VEEDER-ROOT 






counting package that fits the job fully and 
exactly. Now... what’s your problem? 


VEEDER-ROOT INCORPORATED 
“The Name That Counts” 

HARTFORD 2, CONNECTICUT 

Chicago 64, Ill. * New York 19,N.Y. * Greenville, S.C 2 


Montreal 2, Canada * Dundee, Scotland 
Offices and Agents in Principal Cities 
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A CLAMP FOR 
EVERY SPECIFICATION 


In electronics or any part of the electrical field where clamps are needed 
for rigidity and stability in holding tubes, compact plugs or socket type 
units, Augat clamps provide the answer. Approved and used in electronic 
equipment for the armed forces, an innumerable variety of stock numbers 
are ready for immediate delivery while clamps made to your specifications 
can be had easily and quickly. 

Augat clamps are precision produced and made of 18% nickel silver for 
greater fatigue value, increased tensile strength and for utmost durability. 
They have withstood a two hundred-hour salt spray test with no adverse effect. 


Catalog and samples promptly sent on request. 


QAUGAT 


BROTHERS, INC. 
31 PERRY AVENUE, ATTLEBORO, MASS. 


SSR RES I RET: So RT Ge ETE I LE NE A TR TT 


| A NEW COMPLETE SERVICE ON 


\\P RINGS anh 


MOLDED OR FABRICATED TYPES 
FOR LOWEST POSSIBLE COST 









ALL TYPES OF 
CONSTRUCTION 
NOW AVAILABLE 
AT LOW COST 


Assemblies of these types can be supplied at low cost. 
Quality is the highest in the industry. Dimensional 
accuracy and other characteristics are excellent and 
these units are highly recommended for instruments 
such as synchros. 


ONE PIECE ELECTRO-PLATED 
TYPES FOR EXTREME ACCURACY 


| Wherever extreme dimensional precision, accu- 
rate concentricity, and high dielectric qualities are 
required the electro-deposition method is recom- 
g mended ...the production of which is licensed 





under an exclusive arrangement with the Electro 
Tec Corporation. This well-known process is most 
satisfactory for miniatures and sub-miniatures 
os down to .035” diameters. 


a 


i ULTRA-MODERN, COST REDUCING, NEW PRODUC- 
' TION FACILITIES—The last word in plant, equip- 
ment and skilled personnel are grouped here to 


\ 
& 


provide fast delivery at 






CALL, WRITE OR WIRE TODAY FOR 
QUOTATIONS ON YOUR REQUIREMENTS 


INSTRUMENT ~ 
CORP. OF AMERICA BLACKSBURG, VIRGINIA 


sa in ia ) 


lowest unit cost. 
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appended to a feature in the May 
issue on JIC Standards. . 
Metallic Rectifiers, May 1952, page 
330. Seven annotated references 
to articles presented from time to 
time as developments took place. 


Relay Applications, June 1952, pag 
304. List of 12 articles published 
since 1948 on new types of relays 
and application problems. 


Motor Protection, June 1952, page 
308. Series of articles presented 
over a three-year period discussing 
all phases and methods currently 
in use. All of these articles are 
included in the combined reprint on 
“Motor Protection” obtainable for 
$1.50 on orders accompanied by 
remittance. 

Engineering 
page 302. 


Shortage, June 1952, 
Eight references in a 
continuing program reporting re- 
cent data and steps being taken to 
meet the shortage. (See also later 
list in November 1952.) 


Magnetic Amplifiers, July 1952, page 
254. Seventy annotated references 
to articles published in a continuing 
editorial program of reporting de- 
velopments as they took place; 
starts with an article in 1948 on a 
new type of core material which 
made the device possible. 

Permanent Magnet Materials, August 
1952, page 91. List of 18 articles 
published during the past five years 
on this subject; nearly all con- 
cerned with materials based on 
powder metallurgy. Bibliography 
is appended to the latest feature 
article on this subject. 


Thermostats, August 1952, page 288. 
Five references to articles dealing 
with selection and application of 
thermostats for control of electric 
heat. 


Mechanical Drives, September 1952, 
page 244. List of 19 articles re- 
porting new developments in, and 
discussing advantages and _limita- 
tions of various types of drive com- 
ponents including bearings. 


Subminiature Tubes, September 1952. 
page 290. Ten annotated references 
to articles presenting significant de- 
velopments in these tiny tubes and 
associated miniaturization — tech- 
niques. 


Motor Characteristics, | September 
1952, page 300. A total of 23 
articles published during a six-year 
period in a continuing program ot 
reviewing current developments in 
all commercial types of electric 
motors. 


Packaged Drives, September 1952, 
page 314. Bibliography prepared 


ELECTRICAL MANUFACTURING 








yc 


If you are a manufacturer of building products 


and are looking for a way out... 


your 


Many manufacturers of building materials find 
their production seriously threatened by NPA 
directives limiting or prohibiting production of 
their products from critical materials. Especially 
hard hit are manufacturers of building materials 
normally made of 18-8 stainless, brass, copper, 
aluminum, or chrome plated. 


If your operations fall in any of these categories, 
then you will want to know more about Sharon 
‘430’ Stainless Steel. It is the best available 
material today for many such applications. 
Sharon ‘430’ is a straight chromium grade of 
stainless with a record of successful application. 





It is readily available with few restrictions as 
to end use. It may fit your production setup 
perfectly. If so, your critical material worries are 
ended. 


Get the facts on this popular stainless today. 
Contact your nearest Sharon representative or 
write direct. Engineering data and technical 
assistance are available without obligation. A 
new booklet describing how to use Sharon ‘430’ 
Stainless may be obtained by writing direct to 
Sharon Steel Corporation, Department 3153 
Sharon, Pa. 


Those manufacturing gutters, downspouts, flashing, etc., will want a copy of the new information-packed booklet 
Sharon ‘430’ for Better Roof Drainage Systems. Available from district sales offices or by writing direct. 


answer is Sharon 











) stainless steel 








always dependable, uniform 


base-material quality in 


MOSINEE Forest Fibres! 


As a base material for many parts of vital 


importance to electronics and the electrical 
goods industry, MOSINEE forest fibres 
assure you Of consistent uniformity of 
electrical, physical and mechanical charac- 


teristics, true to your specifications. 


That’s why manufacturers in the fields of 
electronics and electrical goods know 
MOSINEE in terms of its being “more 
than paper’’. For dependable base materials, 
consult MOSINEE “Fibrologists” . . . 
experienced and qualified to cooperate in 


problems of base materials. 







MOSINEE, WISCONSIN 


MOSINEE 


makes fibres work for industry 


MOSINEE PAPER MILLS COMPANY 















for an article on this subject lists 
24 references to earlier articles pub- 
lished during the past four years; 
new types, new fields of use and 
new applications for these motor 
speed control systems. 


Availability as a Design Factor, Octo- 
ber 1952, page 342. Nine refer- 
ences to articles discussing recent 
changes in the supply situation for 
metals important in electrical prod- 
ucts. 


Engineering as a Design Tool, Octo- 
ber 1952, page 346. Annotated 
list of eleven feature articles pre- 
sented in a planned series covering 
all phases of instrumentation as a 
function of product development. 
All of these articles are included in 
a 76-page combined reprint “En- 
gineering Testing” obtainable for 
$2.50 on orders accompanied by 
remittance. 

Cooling Methods, October 1952, page 
378. Five references to earlier 
articles on design of cooling and 
ventilating systems for electrical 
equipment. 


Adjustable-Speed Drives, November 
1952, page 129. Comprehensive 
8-page list of articles from a variety 
of sources, includes all the articles 
previously published in ELECTRICAL 
MANUFACTURING, on types of elec- 
tric motors, power conversion sys- 
tems and control methods; pre- 
sented as part of a systematic 24- 
page survey on “Adjustable-Speed 
Drives” prepared as a guide for 
selection of the proper drive for a 
given application. Separately bound 
reprint including the complete text 
and bibliography is available for 
$1 on orders accompanied by re- 
mittance. 


Electrical Insulation, November 1952, 
page 290. List of 30 references to 
articles on dielectric and insulating 
materials published since the earlier 
bibliography presented in August 
1951, page 232. 


Engineering Shortage, November 
1952, page 302. Eight more articles 
including several short ones, pub- 
lished since the earlier list in June 
1952, page 302. 


Electronic Drives, December 1952, 
page 352. List of 12 annotated ref- 
erences to earlier articles on elec- 
tronic rectifier control of power to 
a-c motors as a sensitive, precise 
method of speed adjustment. 

Printed Circuits, December 1952, 
page 260. Brief abstracts of ten 
articles presented during a six-year 
period reporting the step-by-step 
development of mechanized wiring 
techniques. 
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AMERICAN AIR FILTER COMPANY ASSEMBLY LINE FOR HOME AIR FILTERS. UNITS USE G-E SELENIUM STACKS FOR POWER SUPPLY. 


et % 


G-E selenium rectifiers assure long life 
for new Electro-Klean home air filter 


tee a eGR 
“IN OUR PRODUCT,” states Mr. William M. Reed, President 
of American Air Filter Co., “we required uninterrupted and 
long-lasting performance from every component. We get both 
in General Electric selenium rectifiers.” 


GENERAL @@ ELECTRIC 


JANUARY 1953 





American Air Filter Co. recently introduced an electronic 
precipitator air filter for home use, the Electro-Klean. 


The direct current used, is supplied by General Electric 


selenium rectifiers in a new high-voltage power pack. 


G-E rectifiers were chosen because of their uniform 
high-quality and long life.As Mr. W. M. Reed, American 
Air Filter President has said, ‘“‘Our experience has proved 
that G-E selenium rectifiers assure not only a dependable 
and uniform power supply for the product, but an extra 
long life as well. They make a major contribution to its 
quality and consumer acceptance.” 


QUALITY MEANS SAVINGS—G-E selenium stacks have 
exceptionally low forward resistance and back leakage. 
The lower these characteristics are initially, the slower 
the aging, and the longer the life of the rectifier. Also, 
these mean higher output, greater efficiency, and cooler 
operation. Frequently, they permit you to save with a 
more compact assembly made up of smaller components. 
MORE INFORMATION? For the full story of how G-E 
selenium rectifiers can improve your product, contact 
your nearest G-E Apparatus Sales Office, or write for 
Selenium Application Bulletin, GET-2350. Address Section 
461-24, General Electric Co., Schenectady 5, New York. 








to the 


ELECTRICAL ) 


ENGINEER 


or 


PHYSICIST 


with experience in 
RADAR 


or 


ELECTRONICS 


Here is 


THE COMPANY 


Hughes Research and De- 
velopment Laboratories, 
located in Southern Califor- 
nia, are presently engaged 
in the development and 
production of advanced 
radar systems, electronic 
computers and guided 
missiles. 


THE NEW OPENINGS 


The positions are for men 
who will serve as technical 
advisors to government 
agencies and companies 
purchasing Hughes equip- 
ment—also as technical con- 
sultants with engineers of 
other companies working 
on associated equipment. 
Your specific job would be 
essentially to help insure 
successful operation of 
Hughes equipment in the 
field. 


Hughes Research and Develop- 
ment Laboratories, one of the 
nation’s leading electronics 
organizations, dre now creating 
a number of new openings in 
an important phase of their 
operations. 


what one of these positions offers you: 


THE TRAINING 


On joining our organiza- 
tion, you will work in the 
Laboratories for several 
months to become thor- 
oughly familiar with the 
equipment which you will 
later help users to under- 
stand and properly employ. 
If you have already had 
radar or electronics experi- 
ence, you will find this 
knowledge helpful in your 
new work. 


WHERE YOU WORK 


After your period of train- 
ing—at full pay—you may 
(1) remain with the Labor- 
atories in Southern Califor- 
nia in an instructive or 
administrative capacity, (2) 
become the Hughes repre- 
sentative at a company 
where our equipment is be- 
ing installed, or (3) be the 


Hughes representative at a 
military base in this coun- 
try or overseas (single men 
only). Compensation is 
made for traveling and 
moving household effects, 
and married men keep their 
families with them at all 
times. 


YOUR FUTURE 


In one of these positions 
you will gain all-around ex- 
perience that will increase 
your value to our organiza- 
tion as it further expands in 
the field of electronics. The 
next few years are certain to 
see large-scale commercial 
employment of electronic 
systems. Your training in 
and familiarity with the 
most advanced electronic 
techniques now will qualify 
you for even more impor- 
tant future positions. 


How to apply: 


\ 
4 


4 
4 
4 


‘ 
\ 
‘ 


Industry 


Statisties 


Industrial output maintains 
high level. Sales of motors 
and generators drop, but 
shipments of industrial con- 
trol equipment increases 19 
per cent. Cumulative totals 
for most major home ap- 
plianee shipments lower in 
1952 than in °51. Increases 
chalked up by TV receiver 
production and shipments 
of aluminum. 


Industrial Output at High Level— 
Purchasing agents find industrial busi- 
ness maintaining the high rate of the 
past two months, and believe it will 
continue through the first quarter of 
1953, according to the National As- 
sociation of Purchasing Agents. Back 
orders are high, though not growing 
as fast, and production is paralleling 
the order pattern, a normal condition 
that has been absent during the infla- 
tionary spasms following the outbreak 
in Korea. Inventories are in better 
shape and are rapidly conforming to 
operating levels. Employment remains 
high, with defense work coming out 
of the tooling stage and reaching pro- 
duction lines. Buying policy is con- 
servative, as material availability im- 
proves. Several reports indicate pi- 
geon-holed expansion and new prod- 
uct plans are being dusted off and re- 
viewed. 

Purchasers for industry still hold 
within a 90-day range for most of 
their buying. In the past two months, 
there has been a gradual increase 
from 30-60 days to a 60-90 days pol- 
icy. Inflationary pressures have abat- 
ed; inventory maladjustments are iron- 
ing out, and a normal flow of materials 
is developing. 

An increase in prices during Novem- 
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’ : ber was noted for bolts, fasteners, pig 

“ ih iron, lead (up, then down), and tin. 

. Reported in short supply were: 

HUGHES If you are under thirty-five some aluminum, transformers and 


controls, nickel, and wire. 

Easing up were supplies of most 
electrical equipment, machine tools, 
lead, tin, zinc, copper, and steel. 


years of age, and if you have 
an E.E. or Physics degree, 
write to the Laboratories, giving 
resumé of your experience. 


RESEARCH AND 
DEVELOPMENT LABORATORIES 


, ! 
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Engineering Personnel Department 
Culver City, Assurance is required that 

relocation of the applicant 
will not cause disruption of 
an urgent military project. 


Los Angeles County, California 






Motors and Generators—Factory 
sales billed by NEMA member and 


reporting companies during the first 
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GLASTIC “MM” 
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| MOISTURE 
RESISTANCE 
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PRICE 


$.86 vs. $1.25 


2% vs. 1 


IMPACT 


IZOD 
15 vs. 5 


HEAT 


RESISTANCE 


AK. after 200 hrs. at 150°C. 
80,000 vs. 6000 


ARC 


120 vs. 5 


HIGHER 
IMPACT 
STRENGTH 














RESISTANCE 


HIGHER 
DIELECTRIC 
STRENGTH 
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vs. PHENOLIC “CE” 


@ BETTER INSULATION at LOWER COST @ 
Glastic sheet laminates bring you all this 
— for less than conventional phenolic lami- 
nates. Besides, you have negligible water 
absorption, easy machining and clean punch-. 
ing; full range of thicknesses from 1/32” to 
1-1/4"; in sheet sizes 24” x 36” or 72” x 36”. 
. . . Available also in molded form... . 
Let the Glastic technical staff open the way 
to a new high in insulation assurance. 


e@ Write for samples and technical information 
Bulletin “E-1” on sheet or molded applications. 


THE GLASTIC CORPORATION 
1823 East 40th Street . Cleveland 3, Ohio 


GLASTIC 


ALKYD POLYESTER 










Smooth, Quiet Operation 


Wins 





LORD Bonded-Rubber 


Mountings used in basic de- 
sign help to increase sales for 
leading appliance manufac- 
turers. Inherent Vibration and 
Shock are actually “designed 
out” of the appliance, resulting 
in smooth operation and longer 
service life. For instance, the 
famous Blackstone Automatic 
Washer does its work quietly 
and efficiently with the “spin 
dry” basket mounted on the 
Lord bonded-rubber flexible 


mounting. This Lord bonded-rubber flexible mounting compensates 
for unbalanced loading of the “spin dryer” during the clothes-drying 
cycle. This is another of many examples in which Lord engineering 
experience and precision manufacturing technique combine to ad- 
vantage in basic design to speed up and increase end product sales in 
highly competitive markets. Consider increasing consumer preference 
for your product by using Lord vibration and shock control mountings. 


BURBANK, CALIFORNIA DALLAS, TEXAS PHILADELPHIA 7, PENNSYLVANIA DAYTON 2, OHIO 


233 South Third Street 413 Fidelity Union 
Life Building 


DETROIT 2, MICHIGAN NEW YORK 16, NEW YORK CHICAGO 11, ILLINOIS 


7310 Woodward Ave. 280 Madison Avenue 


c see 
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725 Widener Building 


LORD MANUFACTURING COMPANY e ERIE, PA. 


Meadguarters 
VIBRATION Con ROL 


410 West First Street 


ERIE, PENNSYLVANIA 
520 N. Michigan Ave. 1635 West 12th Street 


three-quarters of 1952 totaled $305.6 
million, compared with sales totaling 
$334.9 million in the first 9 months of 
1951. New orders received during the 
same period in 1952 aggregated $365 
million, compared with $445 million 
a year ago. 

Unit sales of fractional-horsepower 
motors and generators of all types dur- 
ing the first 9 months of 1952 totaled 
9,250,923 as compared with 11,580,- 
822 in the same period last year. Sales 
of single-phase, integral-horsepower 
motors of all types, rated 1 hp and 
above, totaled 138,008 units as com- 
pared with 149,835 units in 1951. 
D-c motors and generators, rated 1 to 
200 hp, showed a gain of 18.8 per 
cent over the first three-quarters of 
last vear—51,197 units vs 43,093 units 
—while sales of integral-horsepower 
polyphase induction motors, rated | 
te 200 hp, fell 20.per cent below sales 
in the corresponding period of 1951: 
646,847 units vs 813,106 units. 


Industrial Control Apparatus—Fac- 
tory shipments by those companies re- 
porting their sales to NEMA during 
the first three-quarters of 1952 totaled 
$153.7 million as compared with 
$129.2 million in the first 9 months of 
1951, a gain of 19 per cent. Among 
the items contributing to the overall 
total as compared with 1951 were: 
magnetic across-the-line starters, $36.1 
million vs $35.7 million; reduced volt- 
age starters, $8.5 million vs $7.4 mil- 
lion; d-c general purpose controls, 
$2.8 million vs $2.3 million; steel-mill 
and material-handling equipment con- 
trol, $17.6 million vs $12.0 million; 
rheostats and resistors, $7.8 million vs 
$7.1 million; electronic and magnetic 
resistance welding controls, $4.5 mil- 
lion vs $4.0 million. A-c and d-c gen- 
eral-purpose controls including fire 
pump, laundry, rubber mill, paper 
mill and similar control equipment, 
totaled $11.3 million in the first three- 
quarters of 1952, compared with $9.9 
million in the same period in 1951. 


Major Appliances—Factory _ ship- 
ments of most large electrical house- 
hold appliances for the first nine 
months of 1952 were less than for the 
comparable period last year, according 
to the National Electrical Manufactur- 
ers Association. However, home and 
farm freezer shipments increased. 

In September home and farm freez- 
er shipments totaled 83,942 units, 
against 67,969 in the like month last 
year, but for the 1952 nine-months 
period shipments were 618,267 units, 
compared with 591,292 in the similar 
1951 period. 

Shipments of refrigerators and water 
heaters also showed some gains in 
September. But both were below 1951 
in nine-month cumulative totals. Sep- 
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ver Frankly we don’t know if they’re fact or fiction . . . but if they 
1 are fact it wouldn’t surprise us a bit to learn that some extra- 
- terrestrial manufacturer has incorporated SELETRON Selenium 
™ Rectifiers and R. R. Co. Germanium Diodes into the design. 
That’s because—as pioneers in the field of electronic develop- 
‘ac ment—we’ve had our hand in some of the most difficult projects 
re- and met some of the stiffest requirements ever cooked up! Mak- 
ing ing drawing board dreams come true are daily chores at Radio 
led Receptor Co.! 
vith 
ss QP GERMANIUM DIODES 
rall 
Te: Radio Receptor’s new Germanium Diodes feature polarity 
= at a glance combined with simplicity of construction 
olt- : ee 
a. and sound design principles. The tapered shape speeds . SELENIUM 
oad assembly because operators can see at a glance RECTIFIERS 
mill the correct direction of assembly. Users are enthusiastic 
‘on- over the quality of the product which is currently Seletron Selenium Rectifiers, 
ion; being used in walkie-talkies, computers, TV sets, . +a: 
ae tuners and other electronic applications. “s a - 
etic industrial types, are in 
mil- constant demand by an increasingly 
ow large number of engineers through- 
a out the world because they are 
ent, completely dependable under the 
ree- most grueling conditions. 
$9.9 Years of experience have given 
Radio Receptor Co. a deep insight 
hip- into the idiosyncrasies of 
yuse- rectification. 
nine 
- the 
ding Our Germanium Diodes and Seletron Selenium Rectifiers 
tur may hold the answer to many of your problems. Radio 
and Receptor Engineers will be glad to study your require- 
eeZ- ments and submit their recommendations on both of 
nits, these products. 
last Germanium Transistors available in limited quantities. 
mnths 
nits, 
nilar Seletron RADIO RECEPTOR COMPANY, Inc. 
and 
— —— RP Since 1922 in Radio and Electronics RP 
951 SALES DEPT: 251 West 19th Street, New York 11, N. Y. ¢ FACTORY: 84 North 9th Street, Brooklyn 11, N. Y. 
Sep- i 
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tember gains, even when added _ to 
considerable increases in the three pre- 
vious months, were not great enough 
to offset the industry's sale slump 
earlier in the year. 

In September, 257,362 refrigerators 





were shipped by manufacturers, 

against 215,459 in that month last 

vear. During the first nine months of 

1952 shipments totaled 2,633,680, 

against 3,209,338 in the corresponding 

period last year. 

September water heater factory 
shipments aggregated 47,879 units, 
vs 44,151 in August and 41,522 units 

| shipped in September 1951. During 
| the nine months of 1952, 406,316 
units were shipped, compared with 
| 544,326 units in the similar 195] 
period. 

Electric range shipments from fac- 
tories in September totaled only 
64,260 units, compared with 96,182 
in the like month last year and 77,282 
units in August 1952. For the first 
nine months of this year shipments 
were only 694,630, against 982,827 
in the comparable 1951 period. 

However, October shipments of 
many appliances indicated an upward 
swing. Factory sales of standard-size 
household vacuum cleaners in October 
were highest in two years, totaling 
292.474 units, compared to 331,445 
in October, 1950, according to indus- 
try-wide figures announced by C. G. 
Frantz, secretary-treasurer of the 
Vacuum Cleaner Manufacturers’ As- 
sociation. October sales were 23.1 per 
cent greater than the 237,541 cleaners 
sold in the preceding month, and top- 
ped October 1951 sales of 259,469 
units by 12.7 per cent. 
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Washer Sales Increased 


There was also an increase in fac- 
tory sales of standard-size household 
washers in October, which were the 
largest since March 1951, and sales 
in October of automatic tumbler dry- 
ers hit an all-time high, according to 
figures announced by the American 
Home Laundry Manufacturers’ Asso- 
ciation. October washer sales totaled 
327,814 units compared to 368,455 in 
March 1951. The October total is for 
the organization’s membership, as 
compared to indystry-wide figures for 
the earlier period 

October sales @f washers were 15.5 
per cent more than the 283,732 units 
sold in the preceding month and 
showed an increase of 10.3 per cent 


MAGNET WIRE over the 297,210 washers sold in Oc- 
COILS tober 1951. 
wW bat 7 E L - Rr COMMUNICATIONS The record number of dryers ship- 
EQUIPMENT ped in October was 83,510 units, 
TRANSFORMERS 





compared to 71,516 factory sales in 


ore MAKES THESE PRODUCTS A Spe wovwee A September, an advance of 16.8 per 

cent, and 90.9 per cent more than 

THE WHEELER INSULATED WIRE OMPANY, Inc. the 43,752 units shipped in October 
Division of The Sperry Corp. © 1102 EAST AURORA ST., Pct 20, CONN. 1951. 
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Overlay Material 
Overlay Fabricated Parts 





Single & Double Inlay Material 
| Single & Double Inlay Fabricated Parts 


L 





GENERAL PLATE 


Toplay Material 
Toplay Fabricated Parts 


Single & Double Edgelay Material 
Single & Double Edgelay Fabricated Parts 











Compile, 
give the Solution to Your Contact Problems 


General Plate is a source of supply for precious 
and composite metal contacts, buttons, rivets, 
contact assemblies and contact materials. 

Contacts of solid precious metals are econom- 
ical where a small amount of precious metal is 
used. In applications requiring larger contacts, 
General Plate composite metal parts offer better 
performance, longer operating life and reduced 
costs in comparison with solid precious metal 
types. These advantages are obtained by com- 
bining the physical and electrical properties of 
the precious metal with the greater strength and 
lower cost of the base metal. 

General Plate produces overlay, inlay, edge- 
lay and Top-Lay contact materials by bonding a 
precious metal layer or stripe to practically any 
malleable base metal. Composite contact materi- 
als make it possible to manufacture complete 
contact assemblies to close tolerances by simple 
blanking and forming operations. 


JANUARY 1953 


General Plate’s Contact Department is com- 
pletely equipped to produce blanked and formed 
parts of solid or composite metals, buttons, 
rivets, and brazed, welded or staked assemblies 
... fabricated to exact specifications. By letting 
General Plate fabricate your contacts, you elim- 
inate costly fabrication problems, needless 
equipment costs and problems of scrap disposal 
. .. contacts and/or assemblies are shipped to 
you ready for installation. 

Write for complete information and Catalog 
PR700 today. 


Have You a Composite Metal Problem? 


General Plate can solve it for you 





METALS & CONTROLS CORPORATION 
GENERAL PLATE DIVISION 


41 FOREST STREET, ATTLEBORO, MASS. 
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Hermetically 


SEALED 
Telephone Type 
RELAYS 


Meets U. S. 
Government 
_ Specifications 





Standard 
or Special 


| RELAYS 
~ Light, Medium, 
or Heavy Duty 





SOLENOIDS 
To Meet A 
Wide Range 
of 
Requirements 





Standard 
or Special 


SWITCH 
TASSEMBLIES “<==, 





Custom Built 


TRANSFORMERS 
- AND CHOKES 


» Cased or 
Uncased 








WHAT DO YOU NEED? 
Comar Engineers will help you. 
Send for Free Catalog 







eT UN 


ELECTRIC COMPANY 
3349 ADDISON ST., CHICAGO 18, ILLINOIS 
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Facwry sales of ironers in October 
aggregated 25,204, up 12.1 per cent 
from 22,492 sold in September, but 
15.4 per cent less than the 29,800 
units shipped in October 1951. 


Electric Housewares—Factory sales 
of small appliances reported by NE- 
MA member companies for September 
were generally lower than in August. 
Shipments of automatic toasters total- 
ed 269,262 in September vs 289,303 
in August. Corresponding figures for 
the two months for hot plates and disk 
stones are 35,811 vs 53,945. Factory 
shipments of traveler-type electric flat 
irons decreased to 33,321 in Septem- 
ber from 35,159 in August. 


Room Air Conditioners—Estimates 
of manufacturer’s shipments of room 
air conditioners for 1952 by both 
member- and non-member companies 
is estimated by the Air Conditioning 
& Refrigerating Machinery Associa- 
tion as 341,000 units, compared to 
shipments of 237,490 units in 1951. 


Machine Tools—Shipments of the 
machine tool industry for 1952 will 
approximate $1,200,000,000, accord- 
ing to latest estimates. This contrast 
to the total of $249,000,000 for the 
pre-Korea year 1949, according to the 
National Machine Tool Builders Asso- 
ciation. Shipments have accelerated as 
1952 year progressed, rising from 
$78,850,000 in January to an estimat- 
ed $110,000,000 in December. 

This was accomplished in spite of 
unprecedented cancellations, which in 
many cases did not arrive until ma- 
chines were well on their way toward 
completion, causing disruption of pro- 
duction schedules. Cancellations dur- 
ing the first six months of 1952 were 
equivalent to one-third of the new 
orders received during that period. 

Backlog continues to be further re- 
duced. At the present time, it totals, 
for the industry as a whole, about 11] 
months’ production at current rate, as 
compared to 18 months’ production at 
the start of 1952. However, this back- 
log is very unevenly distributed. 
Some makers of the few machine tools 
still classified as “critical” in the de- 
fense program have large backlogs, 
while many companies making types 
of machines less urgently required are 
seeking new business and can make 
delivery in a normal time. 

Latest monthly figures available on 
machine tools indicate that the factory 
shipments index of the National Ma- 
chine Tool Builders Association drop- 
ed in October to approximately 357.6 
from 368.3 in September. (The index 
is based on the average monthly ship- 
ments of 1945-46-47 as 100). Index 
of new orders during October was ap- 
proximately 243.7, compared to 302.4 
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THE 


HI-GAIN Industrial 
POCKETSCOPE 








= BY WATERMAN 






We. 12% Ibs. 
12x 5%4"x 7" 


Another Waterman POCKETSCOPE 
providing the optimum in oscilloscope 
flexibility for analyses of low-level 
electrical impulses. Identified by its 
hi-sensitivity and incredible portabil- 
ity, S-14-A POCKETSCOPE now per- 
mits ‘‘on-the-spot’’ control, calibration 
and investigation of industrial elec- 
tronic, medical and communications 
equipment. Direct coupling without 
peaking, used in the identical vertical 
and horizontal amplifiers, eliminates 
undesirable phase shifting. Designed 
for the engineer and constructed for 
rough handling, the HI-GAIN 
POCKETSCOPE serves as an invalua- 
ble precision tool for its owner. 


Vertical and horizontal channels: 1Omv rms/inch, wie 
response within —2DB from DC to 200KC and pulse 
rise of 1.8us. Non- frequency discriminating attenuators 
and gain controls with internal calibration of trace 
amplitude. Repetitive or trigger time base, with linear- 
ization from Yacps to 5OKC with + 
Trace expansion. Filter graph screen. Mu metal shield. 


sync. or trigger 


And a host of other features. 


WATERMAN PRODUCTS ¢O., INC. 


PHILADELPHIA 25, PA. 
CABLE ADDRESS: POKETSCOPE 


WATERMAN PRODUCTS INCLUDE: , 














S-4-A SAR PULSESCOPE + 
S-5-A LAB PULSESCOPE | 
S-10-B GENERAL POCKETSCOPE | 
S-11-A INDUSTRIAL POCKETSCOPE | 
S-14-B WIDE BAND POCKETSCOPE | 


S-15-A TWIN TUBE POCKETSCOPE 


Also RAKSCOPES, LINEAR 
AMPLIFIERS, RAYONIC TUBES 
and other equipment 
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TRANSFORMER COILS are baked at 275°F for 5 hours with absolutely no breakdown of “‘Scotch” Electrical Tape 


25-TON RESISTANCE WELDERS KEPT SAFE 
WITH “SCOTCH” ELECTRICAL TAPE! 


High production resistance-welding transformers for 
welding refrigerator liners need insulation that can take 
it. That’s why Resistance Welder Co., Bay City, Michi- 
gan, chose ‘‘Scotch”’ Electrical Tapes to protect trans- 
former coils and taps. 

Two tapes were necessary to do the jobright: “‘Scotch”’ 
Electrical Insulating Tape No. 27 (glass-cloth backing, 
thermosetting adhesive) for high heat-resistance, plus 
“Scotch” Electrical Tape No. 22 (extra-heavy plastic 


the roll. 


ance. 


TRANSFORMER TAPS are wrapped with 
“Scotch” Electrical Tapes No. 27 and 
No. 22. Glass-cloth backing of No. 27 
will not burn, stretch, shrink or rot; 
thermosetting adhesive holds tight at 
gh temperature. “Scotch” Electrical 
Tape No. 22 has extra-heavy plastic 
backing for high dielectric strength. 


JANUARY 1953 


QUICK FACTS ABOUT 
“SCOTCH” ELECTRICAL TAPES 


@ FAST—stick at a touch, right off 


@ DEPENDABLE — careful quality 
control assures uniform perform- 








backing) for added electrical and mechanical protection. 

These two tapes belong to the large family of ‘“‘Scotch”’ 
Electrical Tapes—tapes designed to handle practically 
any electrical requirement. Our engineers are ready to 
help you choose the right tape for your job—to help 
you save, to help you produce better results in less time. 
Just write Minnesota Mining & Mfg. Co., Dept. EM13, 
St. Paul 6, Minn. There’s no charge or obligation, of 
course. Do it today! 


SCOTCH 


BRAND 





@ VERSATILE—a tape for every 
job—America’s most complete line! 


© 


The term “‘Scotch”’ and the plaid design are regis- 
tered trademarks for the more than 200 pressure- 
sensitive adhesive tapes made in U.S.A. by Min- 
nesota Mining & Mfg. Co., St. Paul 6, Minn.— 
also makersof‘‘Scotch’’ Sound Recording Tape,‘*Un- 
derseal’”” Rubberized Coating, ‘‘Scotchlite’’ Re- 
flective Sheeting, ‘‘Safety-Walk” Non-slip Surfac- 
ing, “3M” Abrasives, “3M’’ Adhesives. General 
Export: 122 E. 42nd St., New York 17, N. Y. In 
Canada: London, Ont., Can. 
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71 for the previous month. Demonstrated 


r 
e production rate, on the other hand, 
Delivery fram stock increased to about 369.2; in Septem- 
. 78 ber it was 359.0. However, the ratios 
: of unfilled orders to demonstrated pro- 
duction rate for October and Sep- 
tember were about 11.1-1 and 11.8-]. 
respectively. 


Gears—Factory shipment index, 
based on over 50 reporting companies 
for October, was 160.8, an increase 
of 12.1 per cent over September, ac- 
cording to the American Gear Manu- 
facturers Association. (The index js 
based ow 1947-49 as 100). 


Television and Radio Receivers— 
Production of television receivers in 
October was 75 per cent above the 
corresponding month of 1951, accord- 
ing to the Radio-Television Manufac- 
turers Association. The radio output, 
however, declined from the level of 
last year, according to RTMA’s esti- 
mates. 

The RTMA report for October 
showed a production of 724,117 TV 
sets and 772,346 radios, compared to 
111,867 television sets and 874,723 
radio receivers in the same 1951 pe- 
riod. 

During the first 10 months of 1952 
there were 4,394,708 TV sets and 
7,461,881 radios produced. 

Home sets with FM facilities totaled 
21,524 units in October. In addition, 





> 3,982 television sets with FM circuits 
were produced. 
kh} Sales of both receiving tubes and 
KLE 2 cathode ray tubes increased substan- 
wm tially in October over the preceding 
month, according to estimates com- 
hoose Johnson Steatite and Porcelain Insulators piled by the Radio-Television Manu- 
where quality is essential to performance erga oun 
teceiving tube sales totaled 41, 
880,318 units valued at $28,379- 
JOHNSON low-loss Steatite and procelain 281.57, compared with 34,196,286 
insulators are rugged .. . performance tubes value d at $24,432,747.60 in 
proved throughout the years. Highly fracture September. Receiving tubes sold dur- 
@ Low loss factor and resistant, dense molded and glazed for low ing the first 10 months of 1952 totaled 
moisture absorption moisture absorption. Available with DC-200 287,569,947, compared with 314,932.- 
impregnation. Stable performance under 857 in the corresponding 1951 period. 
e Maximum voltage adverse operating conditions. Extended October sales of cathode-ray tubes 
breakdown ratings creepage paths develop maximum voltage to equipment manufacturers totaled 
breakdown ratings, heavy integral mounting 862.431 units valued at $19,761. 
, bases withstand heavy compression loads 300.59 compared with 640,793 picture 
e Fracture resistant and considerable lateral stress. For com- tubes valued at $14,326,017.64 sold 
plete information on the standard JOHN- in September. 
e Heavily nickel plated SON insulators shown here, or types custom- 
brass hardware built to specification, call or write today. Stokers—Factory sales of mechanical 


stokers in October totaled 3,296 units, 
which is a slight increase over the 
Items from Catalog No. 973, send for your free copy now! number sold in September, but a 
slight decrease from sales in October 
. 1951, according to the Bureau of the 
EF fF JOHNSON Paty Census, Department of Commerce. 
id e Figures are based on reports received 
from 58 manufacturers. 


CAPACITORS, INDUCTORS, SOCKETS, INSULATORS, PLUGS 
AND JACKS, KNOBS AND DIALS, AND PILOT LIGHTS 


202 SECOND AVENUE SOUTHWEST ° WASECA, MINNESOTA 





Heating Equipment—Factory ship- 
ments of oil burners increased in Sep- 
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“LOCKING rastene 


ELASTIC STOP NUIS | 





dia. from 
1/16” to 1/2” 


...with the famous red elastic collar | ...the slotted tubular steel pin 


of nylon or fiber | with chamfered ends 


For heavy duty applications where 
precise adjustments must be main- 
tained against severe vibration 


Vibration-proof spring pins replacing 
rivets, set screws, straight, serrated 
or cotter pins, dowels 


ey ELASTIC STOP NUT CORPORATION 
OF AMERICA 





iaiestestententenion 
l 

Elastic Stop Nut Corporation of America { 
Dept. N 21-122, 2330 Vauxhall Road, Union, New Jersey | 
Please send me the following free fastening information: 

C] Elastic Stop Nut Bulletin (0 Here is a drawing of our | 
CF Rollpin Bulletin product. What fastener would 

you suggest? 

[-] AN-ESNA Conversion Chart | 
Name- ee | concneapenllbaiies : 
Firm = | 
Street $ | 
City ee —_— en | 
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ESI TR ices 


CHECK THESE 
TIME SAVING, 
MONEY SAVING FEATURES 


1 Easy Installation—No “special” 
* wrenches, Use any standard 
wrench or pliers. No loose parts 

to get lost. 


2 Highest Conductivity—Heavy solid 

* copper body and tongue. Deep 

serrations on tongue positively 
grip all wire sizes. 





Solderless Lugs 


Completely redesigned—lighter and 
stronger—solid copper body and 
tongue for highest conductivity, heavy 
hex-head screw, extra thick thread 
plate. Available in 5 sizes for wire 
sizes from No. 14 to 500 MCM 4 
Write for Bulletin. 


3 High Re-Use Value—Extra heavy 

* screw and thick thread plate. 

Use again and again without 
loss of efficiency. 


Only 5 Sizes to Stock—Each lug 
* has wide range of wire sizes. 
Body design is adaptable to 
special tongues or contact plates. 


WRITE FOR BULLETIN 
ON S-O TYPE LUGS 
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ALLIED 1953 


ELECTRONIC SUPPLY 
CATALOG 













World's Largest Stocks of Electronic 
Supplies for Industry and Broadcast Stations 


Simplify anu speed your purchasing of electronic 
supplies and equipment—send all your orders to ALLIED 
Rce —the reliable one-supply-source for all your electronic 
pEPe MING re | needs. Depend on ALLIED for the world’s largest 
FOR EVERY ‘. al stocks of special-purpose electron tubes, test 
In ELECTRONIC instruments, audio equipment, electronic parts 

(transformers, capacitors, controls, etc.) and 
accessories—complete lines of quality apparatus. 

Our expert Industrial supply service saves you time, 
effort and money. Send today for your FREE copy of the 
1953 ALLIED Catalog 


We specialize in 
Soir rae t-te ad 
for Research, 
rT at tue 
Maintenance and 
Production Operation 


the complete, up-to-date guide to 
the world’s largest stocks of Electronic Supplies for 
Industrial and Broadcast use. 


SEND FOR 
FREE 1953 


CATALOG 833 W. Jackson Bivd., 


Dept. 47-A-3 
Chicago 7, Illinois 


ALLIED RADIO CORP. 
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tember to 104,098 units, compared to 
$4,620 units shipped in the previous 
month. Cumulative totals for the 1952 
January-September periods _ totaled 
534,718 vs 503,429 for the same pe- 
riod in 1951. An upward trend was 
also indicated by shipments of warm- 
air furnaces of the forced-air types, 
Shipments in September amounted to 
92,992, compared to 86,010 shipped 
in the previous month. January-Sep- 
tember cumulative totals for 1952 and 
1951 are 516,904 and 472,629, re- 
spectively. 


Fans, Blowers and Unit Heaters— 
Shipments of fans, blowers, and _ re- 
lated equipment in the third quarter 
of 1952 were valued at $36.2 million, 
a decrease of 5 per cent from the 
value of shipments reported for the 
second quarter, according to the Bu- 
reau of the Census, Department of 
Commerce. The value of orders 
booked during the third quarter 
amounted to $33.0 million, a decrease 
of 15 per cent from the 38.7 million 
for the preceding quarter. 

Shipments of unit heaters and re- 
lated equipment in the third quarter 
amounted to $13.0 million, an in- 
crease of 18 per cent over shipments 
of $11.0 million in the second quarter 
of 1952. The value of orders booked 
during the third quarter was $14.5 
million, up 22 per cent over the 
$11.8 million reported for the second 
quarter. 


Aluminum—Power — shortages cut 
production of primary aluminum for 
the second straight month, but despite 
this handicap the primary output dur- 
ing October held up well, according 
to Donald M. White, Secretary of the 
Aluminum Association. Production 
during October reached 154,624,138 
lb because of the longer month, which 
placed the output about 1,000,000 Ib 
in excess of September's 153,764,606 
lb. 

Shipments of aluminum sheet and 
plate by members of the Association's 
Sheet Division during October were 
considerably higher than in the pre- 
vious month. The total October ship- 
ments were 105,962,651 lb as against 
94,442,980 lb during September. 

Aluminum foil shipments by Foil 
Division members of the Association 
also showed an appreciable increase. 
October shipments were 8,106,545 Ib 
compared with September shipments 
of 6,746,675 lb. 

October shipments of permanent 
(and semipermanent) mold rough 
castings (except pistons) by members 
of the Association’s Foundry Division 
totaled 3,463,656 Ib, valued at 
$1,981,917, compared to shipments of 
2,923,424 lb with a value of $1,629,- 
224 during the previous month. 
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The U.S. Steel Supply team that gives you 
| personalized service 
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ch Oo” telephone salesmen are trained to look at Most of our customers call their telephone sales- 

lb your business from your viewpoint. They are man, because it suits their convenience to place 

06 your ‘‘on-the-spot”’ assistants in our organization. their orders or inquiries by phone. It gets their 
When you want steel or supplies or need informa- steel buying done fast! Whatever your reason for 

nd tion quickly about availabilities, priorities or contacting one of our telephone salesmen, you'll 

n’'s prices, pick up your phone and call one of our find that your business is handled promptly, in- 

ere salesmen. He can turn your inquiry into immed- telligently, courteously and with the personal 

_ late action and follow it through, if necessary, until interest that marks every member of the U. S. 

‘p- , sen 7 : : ‘ ~ 

a you receive the steel or information you want. Steel Supply team. 

‘oil YOUR ‘“‘ONE CALL’ SOURCE OF STEEL SERVICE 


ion 


* U.S. STEEL SUPPLY 


ent UNITED STATES STEEL SUPPLY DIVISION, UNITED STATES STEEL CORPORATION 














igh HEADQUARTERS: 208 So. LA SALLE ST., CHICAGO 4, ILL. WAREHOUSES AND SALES OFFICES: 

ers BALTIMORE - BOSTON + CHICAGO - CLEVELAND + HOUSTON + LOS ANGELES + MILWAUKEE ~- MOLINE, ILL. 
ion NEWARK + PITTSBURGH + PORTLAND, ORE. + ST. LOUIS - TWIN CITY (ST. PAUL) + SAN FRANCISCO - SEATTLE 
ot Sales Offices: INDIANAPOLIS + KANSAS CITY, MO. * PHILADELPHIA + PHOENIX + ROCKFORD, ILL. + SALTLAKECITY * SOUTH BEND + TOLEDO 
s of TULSA * YOUNGSTOWN 

29,- 
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CROSLEN 
S34 N - 
ma ela 


Crosley’s “‘Shelvador” refrigerator line, twice awarded 
the Fashion Academy Gold Medal for advanced styling, adds to its 
laurels with this beautiful ‘Twin Automatic.”’ A medal for smart 
production engineering might well be awarded too, for Crosley 
incorporates the use of efficiently designed Riverside electrical com- 
ponents that can be installed quickly, easily, and inexpensively! 

We deliver these sub-assemblies completely fabricated, ready for 
installation. Thus, along with assembly savings, Crosley avoids 
upkeep of the specialized facilities required to produce such electrical 
components, a considerable saving in itself. 

The design and production of wiring assemblies is a 
highly specialized business . . . and a Riverside 
specialty! Our Engineering Department is devoted 
solely to solving wiring problems. . . while specialized 
production equipment and skilled personnel translate 
its recommendations into efficient, economical “ pack- 
aged wiring.”’ It will pay you to send prints or details 
of your product wiring problem for design suggestions 
and a firm quotation. There is no obligation. 


Your source file needs this new brochure! Shows wir- 
ing harnesses, cord sets, waterproof switches and 
other specialties. Describes engineering service and 
production facilities. Send for your free copy now! 


5 iverside Manufacturing 


AND ELECTRICAL SUPPLY COMPANY 


10227 MICHIGAN AVENUE e DEARBORN, MICHIGAN e PHONE Tiffany 6-6800 


WIRING HARNESSES AND ASSEMBLIES e CORD SETS e HEATER AND EXTENSION 
CORDS e ELECTRICAL SWITCHES e RELAYS e MOLDED RUBBER PRODUCTS 


“feiverside 
Vanafacturing 
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Dr. Zworykin Awarded 
1952 Edison Medal 

Dr. V. K. Zworykin, technical con- 
sultant and vice president of RCA 
Laboratories, Princeton, N. J., has 
been awarded the 1952 Edison Medal 


- by the American Institute of Electrical 


Engineers for “outstanding contribu- 
tions to the concept and design of 
electronic components and _ systems.” 
The Medal will be presented at the 
opening session of the Winter Gen- 
eral Meeting of the Institute at the 
Hotel Statler, New York, on Jan. 19. 


ASA Selects Gay 


Roger E. Gay, president of the 
Bristol Brass Corp., Bristol, Conn., 
was re-elected president of the Amer- 
ican Standards Association. Mr. Gay 
is the 10th president of the 34-year- 
old association, which is a federation 
of 110 technical societies and trade 
associations, and 2300 company mem- 
bers, working on industrial, engineer- 
ing, and other standards. 


RTMA Studies Reliability of 
Military Electronic Equipment 


In an effort to help the military 
forces obtain higher reliability in elec- 
tronic equipment, the Engineering 
Department of the Radio-Television 
Manufacturers Association has estab- 
lished an Electronic Applications 


Committee. The committee, under 
the chairmanship of Lewis M. 
Clement, Crosley Division, Avco 


Manufacturing Corp., will collect and 
disseminate information on the design, 
manufacture and installation of elec- 
tronic equipment. 

The committee plans to work and 
cooperate with other associations, re- 
search laboratories, manufacturers and 
government agencies in furthering its 
program. 

In outlining the scope and _ pro- 
gram of the new committee, Mr. 
Clement pointed out that many of the 
causes of failure of electronic equip- 
ment have been traced to vacuum 
tubes, components, and inadequate 
electrical and mechanical design. 

“Some of the failures have been 
traced to misapplication of the tubes 
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Former Luxury Liner 
Burns at Pier 


NEW YORK, February 9, 1942 
—Fire of undetermined origin 
destroyed the troop. ship 
Lafayette, the former French 
liner Normandie at its North 
River pier today. 

Later the liner capsized from 
the weight of thousands of tons 
of water poured into its holds 
from fire boats and land .fgs 
equipment. Damage } . 






EWING GALLOWAY 


When the Normandie burned at 
her pier in 1942, Fansteel 

had been building dependable 
rectifiers for nearly 20 years, and 
Fansteel Selenium Rectifiers 


were already beginning to merit 


} THEN and NOW the preference which has 





increased steadily ever since. 


IN PREFERENCE Fansteel engineers are always 


| 


at your service for consultation 
on d-c problems, and 
recommendations for dependable 


. . ‘ . 
and economical rectifier equipment. 





DEPENDABLE RECTIFIERS SINCE 1924 


FANSTEEL METALLURGICAL CORPORATION, NORTH CHICAGO, ILLINOIS, U.S.A. 
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Easy-reading K-24 Instruments 





Help you design revolutionary control systems 


Alert engineers often bring us new 
problems in instrumentation. 
They’ve hit on a new way to use 
electrical instruments to improve 
their operations. We’ve helped 
work out many problems likethese, 
and we would like to do this kind 
of thinking with you. 

The photograph above shows 
what can be done. This desk con- 
trols a pipeline booster station. 
These Westinghouse K-24 instru- 
ments are connected to special 
strain gauges and are calibrated 
in psi to show pressures in the stra- 
tegic parts of the pipeline system. 
This revolutionary arrangement 
eliminated the usual pressure tub- 
ing and permitted safer, centralized 
control of this station. 


Notice how much more readable 
these Westinghouse K-24 instru- 
ments are than the usual types— 
from sharp angles and from dis- 
tances. This is a big factor in 
modern control board design. And 
the smaller size and longer scales 
permit the designer to save space. 
Asingle operator can control more 


you can 6E SURE...1€ irs 


Westinghouse 


EVERYTHING YOU NEED IN METERS AND INSTRUMENTS 
232 





processes because he can read the 
instruments from one place. 

Call in Westinghouse when you 
need instrumentation. And write 
now for booklet B-4695, “Getting 
A Full Measure”. Westinghouse 
Electric Corporation, Box 868, 
Pittsburgh 30, Pennsylvania. 

J-40429 


Seg: 
40 60 LS 


WEST MOMOUSE 


w D-C 
AMPERES 


This is the super-rezdable Westing- 
house Full-View K-24 instrument, a 
triumph of optical engineering. You 
can read it at sharp angles, and from 
far away. Glare, shadows and parallax 
are almost non-existent. 





and components, rather than to the 
components themselves,” he explained. 
“This, probably, is due to the fact 
that the designs do not take into 


| account the proper ratings of the com- 
| ponents for their particular use or the 





ELECTRICAL 


environmental conditions under which 
the equipments are actually used. In 
many cases the actual operating con- 
ditions are much more severe than 
those anticipated from a_ study of 
specifications.” 


ASME Honors Albert F. Sperry 


Albert F. Sperry, an authority on 
automatic industrial controls, has been 
presented with the award of the 
Industrial Instrument and Regulators 
Division of the American Society of 
Mechanical Engineers. Mr. Sperry 
was cited by the group “for the ele- 
ments which he added to the mathe- 
matical structure of process control; 
for his aids to operation of complex 
systems; and for his professional 
leadership and inspiration to others.” 


AIEE Plans Seventy 
Technical Sessions 


Some 4000 electrical engineers and 
scientists from many parts of the 
world will attend the Winter General 
Meeting of the American Institute of 
Electrical Engineers to be held in the 
Hotel Statler, New York, Jan. 19-23. 

Seventy technical sessions and con- 
ferences on advances and develop- 
ments in electrical engineering and 
the allied arts are scheduled. 

The Science and Electronics Divi- 
sion is planning sessions on magnetic 


amplifiers, electrical techniques in 
medicine and biology, electronics, 
metallic rectifiers, computing de- 


vices, instruments and measurements, 
and other topics. 

Other sessions will be devoted to 
electric welding, feedback control sys- 
tems, and industrial controls. 


NEMA Elects Committee Heads 


During the recent 26th Annual 
NEMA Meeting, chairmen of various 
committees were elected. Among 
these selected by the Electric House- 
wares Section were E. A. Farr, chief 
engineer, Electric Housewares Div., 
Arvin Industries, Inc., Columbus, 
Ind., as chairman of the general engi- 
neering committee, and E. K. Clark, 
engineering manager, Appliance Div.. 
Westinghouse Electric Corp., Mans- 
field, Ohio, as chairman of the tech- 
nical committee. 

Among those selected as chairmen 
in the Major Appliance Division are 
the following: In the Electric Range 
Section, the chairman of the general 
engineering committee is F. H. Mc- 
Cormick, assistant chief engineer, 
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_ They needed “arms” 
that never got tired 


JANUARY 


...S0 they came to Inco 


for Technical Aid 


Coded Track Circuit Control — It’s an inge- 
nious signal control system for railroads. 
Electrical engineers of UNION SWITCH & 
SIGNAL — division of WESTINGHOUSE AIR 
BRAKE Co. — developed it. 


This complicated electrical system guards 
trains on thousands of miles of rail across 
the country — sending out coded pulses that 
warn the engineer of conditions up ahead on 
the tracks. One code says “All clear”... 
another “Slow down’...absence of code, 
“Stop!” 


Now a circuit like this required lots of ex- 
perimenting and research to design. 


And one of the problems was the metal for 
the arms of the pendulum-type armature in 
the code transmitters alongside the tracks. 


The arms had to vibrate as much as 180 
times a minute—up to 94 million flexings a 
year—without tiring. So, the metal of which 
they were made had to have exceptional re- 
sistance to fatigue as well as to extreme 
changes in weather—to corrosion as well as 
to impact. 


The designers have tested many alloys but 
none has had all the necessary characteris- 
tics, except one — Duranickel — which they 
chose with the aid of Inco’s Technical men. 


In this tough, conductive, corrosion-resist- 
ing spring alloy they found the perfect 
solution to their problem. In all the many 
systems now installed, there has never been 
a single instance of failure. 


If you‘re being “‘side-tracked ““—Like trains, 
designs can sometimes be “side-tracked.”’ 


1953 





1] ihe 


The arms of this pendulum-type armature 
are made of fatigue- and corrosion-resisting 
Duranickel. It transmits as many as 94 mil- 
lion pulses a year, and there has never been 
any failure due to this alloy. 


They can be held up for many reasons — a 
tough metal selection problem, for example. 


If you have such a problem, talk it over with 
an Inco Nickel Alloy engineer. Chances are 
he has the solution at hand. If not, he’ll do 
his best to get it for you. And if you have a 
spring selection problem, Duranickel may be 
the answer. So write B. B. Winter at Inco, 
today, and ask for your free copy of technical 
bulletin T-32 on “Duranickel.” 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street New York 5, N. Y. 


Inco Nickel Alloys 


MONEL® ° “R’® MONEL * “K”® MONEL 

“KR” ® MONEL * “S”® MONEL * NICKEL 

LOW CARBON NICKEL * DURANICKEL® * INCONEL® 
INCONEL “’X“"® * INCOLOY® * NIMONICS® 
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North standard dial 
telephones are avail- 
able in desk sets, wall 
sets and the new com- 
pact *‘pin-up"’ type. 






534 South Market Street «¢ 


NORTH Pak-eXchanoes 


Complete Relay-Operated 
Switchboards Available 
in “‘Packaged’’ Units 


The advantages of private intra-plant automatic tele- 
phone service are provided simply and at low cost 
by a North Pak-eXchange. Code calling (up to 36 
numbers) or voice paging are optional. 

Operated by relays, this system comes in a compact 
cabinet designed for easy mounting and simple con- 
nections. It is completely wired, with screw terminals 
so that anyone familiar with wiring can connect the 
three-wire lines to telephone instruments through- 
out an office, school, institution, factory or shop. 
The system is unattended, operating on 50 volts D.C. 
provided by a 2.5 amperes battery eliminator which 
can be plugged in to any standard 110V 60 cycle 
circuit. Standard dial telephones are used to operate 
specially arranged groups of North Telephone Relays 
of the type which serve year in and out-in some of the 
country’s finest public telephone exchanges. Available 
in two sizes, one with maximum of 20 lines 6 links, 
the other with 40 lines. May be equipped with any 
number of lines from two to capacity. 


Any Competent Electrician Can 
Install a NORTH Pak-eXchange 


Originators of ALL RELAY 
Systems of Automotive Switches 
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Calendar of 
Meetings 


Jan. 14-16—Third Conference on 
High - Frequency Measurements, 
sponsored jointly by the National 
Bureau of Standards, The Insti- 
tute of Radio Engineers, and the 
American Institute of Electrical 
Engineers, Statler Hotel, Washing- 
ton, D. C. 

Jan. 19-23—Winter General Meet- 
ing, American Institute of Electri- 
cal Engineers, Hotel Statler, New 
York. 

Jan. 21-23—Ninth Annual Tech- 
nical Conference, Society of Plas- 
tics Engineers, Inc., Hotel Statler, 
Boston. 

Jan. 26-30—Eleventh International 
Heating and Ventilating Exposi- 
tion, to be held in conjunction with 
the 59th Annual Meeting of the 
American Society of Heating and 
Ventilating Engineers, Internation- 
al Amphitheatre, Chicago. 

Feb. 4-6—Western Computer Con- 
ference, sponsored by the joint 
Computer Conference Committee 
of the Institute of Radio Engineers 
and the American Institute of Elec- 
trical Engineers, Hotel Statler, Los 
Angeles. 

Feb. 18-20—Eighth Annual Con- 
ference, sponsored by the Rein- 
forced Plastics Division of the 
Society of the Plastics Industry, 
Inc., Hotel Shoreham, Washington, 
D. C. 

March 9-12 — National Electrical 
Manufacturers Association, Edge- 
water Beach Hotel, Chicago. 
March 23-27—Eighth Western 
Metal Exposition, sponsored by the 
American Society for Metals and 
other technical societies, Statler 
Hotel, Los Angeles. 

March 31-April 2—First Interna- 
tional Magnesium Exposition, spon- 
sored by the Magnesium Associa- 
tion, Washington National Guard 
Armory, Washington, D. C. 
April 20-23— Annual Packaging 
Exposition, Navy Pier, Chicago. 
May 11-13 — National. Conference 
on Airborne Electronics, sponsored 
by the Dayton Section and the 
Professional Group on Airborne 
Electronics of the Institute of 
Radio Engineers, Dayton Biltmore 
Hotel, Dayton, Ohio. 
















































Frigidaire Div., General Motors Corp., 
Dayton, Ohio. In the Electric Water 
Heater Section, the new chairman of 
the technical committee is C. E. 
Hughes, manager, water heating engi- 
neering, Hotpoint Co., Chicago. 
Chairman of the general engineer- 
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Here’s a new, modified Polystyrene 


for large moldings 


KOPPERS MC 405 is used for the 
interior panels of both doors, the 
freezer compartment and for door 
shelves in this latest Admiral Dual- 
Temp Refrigerator. These are ex- 
cellent examples of the large, ac- 
curate moldings which can be formed 
quickly and easily with this new 
modified polystyrene. 

Each of the sections mentioned 
above was injection-molded in a 
single operation, and the speed and 





ease of molding resulted ina far lower 
unit cost than would have been pos- 
sible with conventional construction 
methods and materials. The light 
weight of the sections effected sub- 
stantial savings in freight and stor- 
age costs. The MC 405 moldings 
combine good resistance to shock 
and impact, dimensional stability, a 
smooth, attractive finish and low heat 
conductivity. 

The characteristics of Koppers MC 


oS 





405 suggest it as the ideal construc- 
tion material for trays, cabinets, 
strips and other refrigerator parts as 
well as for housewares, battery cases, 
toys, containers and displays. 

Write today for further informa- 
tion about MC 405 and Koppers 
other Modified Polystyrenes. If you 
desire, a Koppers representative will 
gladly call to discuss the suitability 
of any of Koppers Polystyrenes for 
your particular product applications. 


Koppers Plastics Make Many Products Better and Many Better Products Possible 





KOPPERS COMPANY, INC., Chemical Division, Dept. EM-13, PITTSBURGH 19, PA. 


SALES OFFICES: NEW YORK +: 


JANUARY 1953 


BOSTON > 


PHILADELPHIA 


CHICAGO 


DETROIT LOS ANGELES 
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NEW 


OIL-DAMPED 


SOLENOID 


eI a SS 
SMOOTH-QUIET 


2 WAY ACTION 


DC currents 





available in 
open or closed units 


The smooth stroke cycle of the 
new oil-damped solenoid gives 
equal power and equal time 
cycle for 2-way and centering 
positions. Recommended for 
control use wherever quiet mo- 
tion with moderate power is re- 
quired. Dual solenoid eliminates 
power loss between strokes. The 
Scully Oil-Damped Solenoid can 
be custom-made to meet your 
design and power requirements. 


For more information: 






MAIL THE COUPON TODAY 





Q on a a on ee 4 
| 

: SCULLY MACHINE COMPANY { 
i 62 Walter Street I 
t Bridgeport 8, Connecticut I 
; | would like more information regard- ' 
1 ing the NEW Ojil-Damped Solenoid. 
; Name of Firm I 
i ! 
' Address | 
1 

; City...... Zone....State | 
= 


SCULLY MACHINE COMPANY 


BRIDGEPORT, CONN., U.S.A. 
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ing committee of the Household Re- 
frigerator Section is Milton Kalischer, 


manager of engineering, Westing- 
house Electric Corp., Springfield, 
Mass. The Farm and Home Freezer 


Section also selected Mr. Kalischer as 
the chairman of its general engineer- 
ing committee. 

In the Dehumidifier Section, the 
new chairman of the genera] engineer- 
ing committee is R. H. Tull, section 
manager, refrigeration and appliance 
specialties engineering, Westinghouse 
Electric Corp., Springfield, Mass. 


RWMA Announces Contest 


The Resistance Welder Manufac- 
turers Association has announced its 
annual Prize Paper Contest, which 
offers a total of $2,250.00 in prizes 
for outstanding papers on resistance 
welding. 

The contest provides an opportu- 
nity to those in industry or engaged 
in research laboratory work to com- 
pete for a first prize of $750, a second 
prize of $500, and a third prize of 
$250. 

For complete details regarding the 
subject matter of the papers and other 
contest rules, write to the Resistance 
Welder Manufacturers Association, 
1900 Arch St., Philadelphia 3, Pa. 


SPE to Meet 


Tentative plans for the Ninth An- 
nual Technical Conference of the 
Society of Plastics Engineers, Inc., to 
be held at the Hotel Statler, Boston, 
on Jan. 21-22-23, call for the presenta- 
tion of a number of papers. 

Among these are technical reports 
on “Glass Bonded Mica,” by J. Harry 
Du Bois, of the Mycalex Corp., and 
“Epoxy Casting Materials,” by Clinton 
Rector, of National Engineering 
Products. 

Dr. Harold Narcus, of Electrochem- 
ical Industries, will discuss “Plating 
and Lacquering Plastics.” Subject of 
paper by A. J. Warner, of Federal 
Telecommunications Laboratories, is 
“Polystvrene—Twenty-five 
Progress.” 

Otto Wulfert, of the Wagner Elec- 
tric Corp., will read a paper on 
“Plastics Problems in Electrical Mo- 
tors and Generators.” “Techniques of 
Injection and Compression Molding of 
polyfluoro Carbons will be discussed 
by C. R. Giannotta, of the M. W. 
Kellog Co. 

Also on the agenda is a paper by 
A. P. Landall, of General Electric 
Co., entitled “Engineering Design for 
Rubber Phenolics.” Subject of a 
paper by Frank W. Reynolds, Inter- 
national Business Machines, will be 


Years of 


“Use of Plastics in Business Machines.” 





Stands up to 
rugged use 


It is most important that the 
commutator be designed and 
engineered to do the job for 
which it is intended. 

Engineering, Production and 
Management are all keyed 
toward this objective. Silver 
bearing copper, the finest grade 
mica and steel most suitable for 
the application are employed 
toward this end. 

We recommend that you check 
with us first before completing 
your commutator design. With 
many hundred different designs 
of our own it would be most 
likely that we are already tooled 
for your particular job. 

Special sizes built to your 
order. 

Send us your prints for quo- 
tation. Write for our free catalog. 


CHICA GO 


COMMUTATOR 


INCORPORATED 


S25WESTORIO STREET 
CHICAGO 10, ILLINOIS 
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UNBRAKO SOCKET CAP SCREWS have knurled heads for Made of heat treated alloy steel, with controlled fillet 
sure grip, fast assembly; accurate hex sockets for posi- and continuous grain flow, for strength; available in 
tive, internal wrenching; fully formed threads, Class 3 fit. standard sizes from #4 to 1” in a full range of lengths. 


Che Hye Gear 
A START FOR THE FUTURE 





USE UNBRAKO SOCKET CaP 
SCREWS for compact designs 
to save space, weight and 
material on machine tools and 
metalworking equipment. 





On electrical and electronic 
devices, textile machinery and 
automotive equipment. 





On precision instruments, dies, 
jigs and fixtures, and many 
other applications too numer- 
ous to mention. 


Do you really need a special Unsrako screw? 


Before you specify a special socket screw, check 
UNBRAKO Standards. A standard UNBRAKO will do the 
job as well in most cases—and much cheaper. You’ll 
get better service and faster deliveries, because 
UNBRAKO socket screw products are stocked by your 
industrial distributor. Write for UNBRAKO Standards. 
SPS, Jenkintown 9, Pa. 


UNBRAKO SOCKET SCREW DIVISION 
® 


JANUARY 


1953 


JENKINTOWN PENNSYLVANIA 





UNBRAKO 


STANDARDS 





Write for UNBRAKO Standards 
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gn PROVED DEPENDABILITY... 
RN APPEARANCE into Your Product 





PGS 1311 P&S 1320 PGS 1375 


With P&S DESPARD Wiring Devices 


They can be used singly or in attractively grouped com- 


binations for special applications. They Last Longer, Look 
Better, are Precision-Built to exacting quality standards. 





SWITCHES — Sturdy, totally enclosed plastic bodies — Available 
with T-rating for lamp loads, 15 Ampere rating for appliance use, 
Yo H.P., 115 V. A.C., 125 V. D.C. for small motors. 


OUTLETS — Double grip contacts hold caps securely — Spring at 
bottom of contacts far removed from arcing point for long life — 
“Easy-find” slots. 

PILOT LIGHTS — Neon type (illustrated) uses very little current — 
Gives off no heat — Has dome of unbreakable prismatic Plexiglass. 
Plastic jewel and reflector type pilot lights with 6 Watt, 120 Volt 


lamps also available. 


COMPACT — Ideal for “built-in” applications — Note dimensions. 






em 
Oh 

1 
L 64 Li . 


PGS 1375 





PGS 1311 PGS 1320 


Electrically operated products are only as efficient as their controls. 
If you have a problem involving wiring devices for your product, 
write us about it. We have been producing electrical products for 
over sixty years and our experience is at your service. 


Write Dept. EM for complete catalog 


PASS & SEYMOUR, INC. Syracuse 9, N.Y. 


New York Office Chicago Office 
71 Murray St. 605 W. Washington Blvd. 
New York 7; \. Chicago 6, Ill. 
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Radio Noise and Field 
Intensity Meters 


Proposed American Standards Asso: 
ciation specifications for meters to 
measure radio noise at both medium 
and very high frequencies are now 
being circulated on a trial and study 
basis. 

The proposed specifications, con 
tained in ASA publication No. C63.3, 
will make it possible to develop 
meters of uniform characteristics for 
measuring radio noise between 20 
and 1000 me. 

Specifications for noise meters in 
the ultra-high frequencies supplement 
the proposed American Standard 
specifications for meters for meas- 
uring radio noise between 0.0015 and 
25 me, which was published for trial 
use last year. 

Comments on the Proposed ASA 
specifications contained in publication 
No. C63.3 are invited. These may 
be sent to the Secretary, Sectional 
Committee C63, National Electrica] 
Manufacturers Association, 155 E. 
44th St., New York 17. Copies of the 
standard are available from the Amer- 
ican Standards Association, 70 E. 45th 
St., New York 17, at 60 cents per 
copy. 


Metallic Electrica] Conductors 


Sponsored by the American Society 
for Testing Materials, this 253-page 
edition presents 46 ASTM standard 
and tentative specifications and test- 
ing methods. Four of the standards 
are new, while 35 are revised 
standards. 

Included are specifications and test 
methods covering: (1) copper, copper 
alloy and copper-covered steel in the 
following forms: wire, stranded con- 
ductors, rods, bars and shapes, and 
pipes and tubes; (2) aluminum in the 
form of: wire, stranded conductors, 
rods, bars; and (3) galvanized steel 
core wire. Other specifications cover 
non-ferrous metals. 

Also covered are tests for resistivity 
of electrical conductor materials; ten- 
sion testing of metallic materials; and 
test for Rockwell hardness and super- 
ficial hardness of metallic materials. 
Copies of the publication, bound in 
heavy paper cover, can be obtained 
from the American Society for Test- 
ing Materials, 1916 Race St., Phila- 
delphia 3, Pa. Price is $3.00. 
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NO “DRESS REHEARSALS” 
with 


NATIONAL 


TRADE MARK 


Carbon Brushes 


or 
Main Drive Motors and Generators 





a ® “National” carbon brushes come to you time-tested for 
top performance all through the mill. And in big-time appli- 
cations, like main drive motors.and generators, this fmer 
quality really pays off — may, in fact, become a vital factor 

_ in upholding full production. 





®@ The more generally used grades and sizes of “National” 
carbon brushes for toe-to-toe and tandem-type holders have 
been standardized —a practice pioneered by NATIONAL 
CARBON to help concentrate research, development and 
manufacturing facilities where they mean the most to you. 


® Standardized brushes are mass-produced under careful 
quality control. Always in stock for immediate delivery, they 
sell for the same low unit price regardless of quantity. Investi- 
gate these standardized brushes for your equipment before 
placing your next order. 


celica lia The term ‘‘National’’ is a registered trade-mark 


of Union Carbide and Carbon Corporation 
STANDARDIZED BRUSHES 






NATIONAL 4 NATIONAL CARBON COMPANY 
—_——— A Division of Union Carbide and Carbon Corporation 


30 East 42nd Street, New York 17, New York 


BETTER- 


District Sales Offices: 

Atianta, Chicago, Dallas, Kansas City, 
New York, Pittsburgh, San Francisco 
In Canada: 

NATIONAL CARBON LIMITED 
Montreal, Toronto, Winnipeg 
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1. Reduced cost per core 
2. Smaller assemblies (less space necessary) 
3. Simplest IF transformer core design 

4. Higher ‘‘Q”’ by elimination of metal inserts 
5. Hexagonal hole design permits top tuning 


6. Saving of critical material 

Television, Electronic and Radio set designers are consider- 
ing the advantages of the Threaded Core. Where Threaded 
Core substitutions for Insert Cores are indicated as more 
practicable design, greater economy, stability and better 
performance have been the result. Part and labor cost 
reductions can & visualized through the elimina- 


asily be 
ts and simplified assembly. 
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IRON CORE 

COIL FORM PERMEABIL! TY : Diameter Tolerance “Hy yt 
VS THREAD FOR M: VS. Permeability eat Transfer from Electronic C 
Z st: ponent aod ’ n Electronic Com- 

, wine per Cent The porennetanny of a Uni ats, Walter Robinson, Ohio St: 
4 msn onae, 3 cadet, ying te ecient @ruciaan: ‘Wiae 
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: r (I 20 pitch -22 * outside diameter. ponent Failure Problem ir se Com- 
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ss 3 200m +2% Darnell of Bell Telephone aad RF an 
of General Electric and R. F. Shea 


Limited supplies of the Proceedings 


Te 32 shallow pitch 
Threaded Cores having the least 
are still available. 


The “Q” potential: 
permeability drop during threading ysually provide the 
highest “Q" as smaller coils (less copper) are required 


to achieve the given inductance. 

Threaded Core Size and Strength 
Greater physical strength is attained in the Threaded Core 
with the use of finer threads because of the effective 
larger diameter. The ratio of length to diameter shall not 


be less than 1 to 1, nor more than 4to 1, for economical 
core design. (Standa: 4 Diameters: 0.159; 0.181; 0.238; 


0.249; 0.304.) 
Radio Core Quality Control 


; manufactured, are produced with spe- 
to both mechanical and electrical tol- 
lower incoming inspection an 
$ the customer. 
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The making of Fiber Glass is a precision job . . . one requiring intricate 
machinery and many special facilities. Pittsburgh Plate Glass Com- 

yy pany has all these—plus the experience of 70 years in large volume 

mn glass operations and a record of many notable contributions in 

Ps glass research and development. 

p- av. f € > a5 ; oO 5 i- lest Sx > Glass i < c e + . . 
Today, for example , Pittsburgh’s Hi-Test $ afety ( lass is the standard engineering service available 
in many automobiles—the result of exhaustive research which 

: originated the lamination of glass with an interlayer of vinyl plastic pe oe $p-yae or 

wi and devised methods which made volume production practicable. rc fae — nee ne 

nd Now these skills are backing up the production of Fiber Glass, Gehl engineers may ~ ae éoinnieiiiain 
assuring both excellence of product and the efficient handling of information of value to you. Arrange- 
ed users’ requirements. If Fiber Glass is used in your products—either ments for this service, or for obtaining 

1 Superfine Insulation or Yarns, Strands or Roving—investigate the data on PPG Fiber Glass, may be made 

vd. ; ‘ mipicte.. «.< eereas > DD through our executive offices in 

on advantages which can be obtained by specifying ‘‘Pittsburgh”—PPG Pitts a 

e # = as B. eee c AS ittsburgh, or our district sales offices 

he Fiber Glass. Pittsburgh Plate Glass Company, Fiber Glass Division, in Detroit, New York, Cleveland, Chicago, 

$8 632 Duquesne Way, Pittsburgh 22, Pa. Cincinnati and Washington. 

re. 

in 

to on i 

FIBER GLASS PAINTS + GLASS + CHEMICALS - BRUSHES + PLASTICS 

. PITTSBURGH PLATE GLASS COMPANY 
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QUIETNESS 






































be ie me 1d 
length of polyvinyl! 


Cool, operation and BR a, 


higher horsepower 
ratings are possible with 
open case construction 


Rotor Electronically 
Tras.) 


Ve ts te 
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lubricant for long, 
trouble-free service. 


Resilient mounting for 
most quiet operation. 


Rupber mounting 
a a ee 
operation. 


ee eee ie 
CT a ee) ie eg 
years without showing 
Le 


Re-circulating channels 
lead fugitive oil from 
shaft back to reservoir. 


PU ise tl ae le | 
CM aul ter.) 
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bearing life. 


MARCO snapvep poe MOTORS 


@ The utmost care, backed by long experience in the manufacture of 
shaded pole motors, goes into every MARCO MOTOR for maximum 
efficiency of operation and quiet, long-lasting service. 


Precision engineering has produced an electrical design that practically 
eliminates A.C. hum. Mechanical tolerances are precision-held. You 
are assured vibration-free performance because of electronic balancing. 


You are invited to take advantage of our complete Engineering Services 
in order that you may be certain of obtaining the best source of power 
for your product. 

MARCO MOTORS are available in 1/100-1/8 H.P. range; 4 and 6 
pole; 1, 2 and 3 speed. Investigate them today. 











Please send me COMPLETE DATA 
on a MARCO Motor to fit our requirements 
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Scddenorocecocoovesvesesoecscetes SPPEOEOROPFEEEOOOEOS SOROS SEU E EERE OD ORES E SEER EES 


Shaft Diameter... 
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Pome. 


Quality Motors 
tailored’ to 
your product at 


ready-made prices 
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accomplishments and the factors involved 
in the further development of the 
process. 


Hydraulics as Applied to the Machine 
Tool Industry—Published by Vickers 
Inc., 1510 Oakman Blvd., Detroit 39. 
Paper covers. $2.00. 


This reprint of a manual published 
some ten years ago, presents useful basic 
information about hydraulic pumps and 
valves. Later chapters are devoted to the 
practical applications of hydraulic equip- 
ment to the operation of industrial 
machines. 

The book, which describes and illus. 
trates a variety of hydraulic circuits and 
control valves and switches, requires no 
previous knowledge of the subject. 


Measurement and Control of Tempera- 
tures in Industry, by R. Royds. The 
Chemical Publishing Co., Inc., 26 
Court St., Brooklyn 2. 260 pp. $5.00 


As a reference book on the subject. 
this British text (printed here) thoroughly 
covers standard scales and all major types 
of thermometers—expansion, resistance 
and radiation. Principles of operation are 
concisely described, usually based on 
British devices comparable to American 
products. Problem of measuring mean 
temperature of a metal wall is covered 
at length, along with the measurement of 
rapidly fluctuating temperatures. An ap- 
pendix includes the complete text of the 
International Temperature Scale of 1948 
and an index. 





Standard Metal Directory—13th Edition 
Atlas Publishing Co., 425 West 25th 
St., New York 1. 950 pp. $15.00 


This 1952 edition follows the pattern 
of earlier issues listing alphabetically by 
State and City all iron and steel plants, 
foundries, metal rolling mills, smelters 
and refiners. Listings include address, 
capitalization, management personnel, 
equipment and products. Other sections 
list plants producing automobiles, storage 
batteries, wire and cable, die castings. 
forgings, galvanized products, metal pow- 
der, steel fabricators. A metal statistics 
section includes 9 pages on copper, and 
data on gold, silver, lead, and zinc. 










Reprints in This Issue 
(See page 195) 

For numbered reprints 

Single copies supplied without 

charge through return card in 

Reader Inquiry Facility. 












For reprints previously listed 
Write on company letterhead 
for single copies obtainable with- 
out charge while the supply 
lasts. 














For combined reprints 
Send remittance with order to 
Reader Service Dept., see page 
204 for prices on the six “re- 

print packages” now available. 
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TYPE A-25 (25 WATT) 


Tests show that our new A-25 rheostat is so rugged that 


it will stand up under the most adverse conditions ! 


It gives maximum wattage dissipation for 
its size; and the added safety factor made pos- 
sible by our new high temperature blue-gray 


enamel. 


The terminals, made of strong corrosion re- 
sistant alloy, are permanently welded to the 
winding form. The finest quality wire—made 
to our own specifications—is wound evenly on 
a toroidal ceramic form, and then securely 


bonded to eliminate troublesome connections. 


The wound ring is made an integral part of 
the refractory base by vitreous enamel. The 
phosphor bronze actuating arm, to which is at- 
tached a graphite brush, gives perfectly smooth 


action, with excellent electrical control. And 
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the shafts are insulated from all live parts by a 


strong shaft insulator. 


Our A-25 units are equipped with three ter- 
minals to permit either potentiometer or 
rheostat use. 

Send for new A-25 bulletin. 


HARDWICK, HINDLE, INC. 


Rheostats and Resistors 


Subsidiary of 


THE NATIONAL LOCK WASHER COMPANY 


Established 1886 NEWARK 5, N. J., U.S.A. 


The mark of quality for more than half a century 
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Relays for 


Every Purpose Including 


Class 11 Miniature 
Telephone Type 


TYPE 11 


Miniature Telephone 
Type available in a 
wide variety of contact 
combinations with 
maximum performance 
at minimum power 
input 


TYPE 11P 
Adaptation of 
Standard Type 11 to 
plug mounting for 
rapid installations and 
change-overs. 


Magnecraft Hermetically Sealed Relays 


Specialists in hermetically sealed relays to 
the highest quality standards. Over fifty 
varieties of hermetically sealed enclosures 
available. 


TYPE 11HP 


Available hermetically 
sealed or dust-tight: 
2-11/32” high x 
1-21/32” dia. 

Octal plug 

mounting. 


TYPE 11HS 


Hermetically sealed in 
contact combinations 
up to 4 P.D.T. with 
solder terminal or mini- 
ature plug mounting. 
Height 2-1/16” x 
1-7/16” x 1-5/8”. 


MAGNECRAFT 


ELECTRIC COMPANY 


1446 W. VAN BUREN ST., CHICAGO 7 
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Men 


in industry 


David H. Ransom has been appointed 
chief engineer of the Electronic Division 
of Karl-Douglas Associates, 3160 W. El 
Segundo Blvd., Hawthorne, Calif. In his 
new duties Mr. Ransom will direct the 
design and production of electrical and 
electronic products, including magnetic 
amplifiers. 


John E. G. Kline has been promoted 
to the position of vice president in charge 
of process development and patents, and 
Douglas T. Peden to vice president in 
charge of research and _ experimental 
work at Micromatic Hone Corp., 


Richard B. Towsley has been appoint- 
ed project engineer in the Flightronic 
flight simulator division of the Engineer- 
ing and Research Corp., Riverdale, Md. 


James W. Cooke has been named man- 
ager of engineering of General Electric’s 
Control Dept. at Schenectady, N. Y. 


H. A. Yates has been appointed head 
of the newly formed new products divi- 
sion of Allied Control Co., Inc., New 
York. 


Robert Bigham and Jack R. Clemens 
have been appointed project engineers 
t T.A.B. Engineers, Inc., Chicago. 


John T. Kemper has been appointed 
manager of the Boston electrical division 
office of the Wagner Electric Corp., 
Saint Louis. 


Harold R. Hunkins is now chief engi- 
neer of the Selenium-Intelin Div. of 
Federal Telephone and Radio Corp., 
Clifton, N. J. 


Ralph A. Ruscetta has been appointed 
supervisor of General Electric’s capacitor 
material research organization at its Hud- 
son Falls, N. Y., plant. 


Parker W. MacCarthy has been made 
manager of the jet engine section, elec- 
tric appliance engineering dept., at the 
Westinghouse Electric Appliance Div. 
plant, Columbus, Ohio. 


John J. Bohrer has been appointed as- 
sistant director of research at the Inter- 
national Resistance Co., Philadelphia. 


J. J. Kirchhof has been appointed vice 
president in charge of engineering for 
the Franklin Balmar Corp., Woodberry, 
Baltimore, Md. 


F. Clark Cahill has been appointed | 


chief engineer of the Engineering and 
Production Division of Airborne Instru- 
ments Laboratory, Inc., Mineola, L. L, 


N. Y. 

J. R. Weaver has been made manager 
of manufacturing and engineering for the 
Springfield, Mass., plant of the Westing- 
house Electric Appliance Division. 


Detroit. | 
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If your design requirements call 
for electrical contacts having ex- 
acting, unusual properties, you'll 
find it to your advantage to CON- 
TACT GIBSON FIRST. 

Electrical contacts are tailored 
by Gibson Electric Company to 
fit customers’ specific contact 
needs — requiring the right com- 
bination of high electrical and 
thermal conductivity, low con- 
tact resistance, long life, and 
resistance to arc erosion and to 
sticking. 

Because Gibsiloys are made 
from metal powders, they offer 
combinations of physical and 
electrical properties not possible 
with alloys or unalloyed contact 
metals. 

Achieving property combina- 
tions in Ductile, Graphite or 
Refractory Gibsiloys to fit special 
jobs is a specialty with Gibson. 
Moreover, every order, large or 
small, receives our individualized 
supervision — painstaking atten- 
tion to every processing detail. 


Let us work with you to help solve your 
contact problem. 


CONTACT GIBSON FIRST 


& we 
[ ibsi loy 
ELECTRICAL CONTACTS 


/ 


a 
Gipson Ecectric COMPANY 


8349 Frankstown Ave. 
Pittsburgh 21, Pa. 
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Fouled contacts cause costly 
burnouts and down-time. Use 
VAP-OIL-TITE FITTINGS 
with Plastic Covered Flexible 
Metallic Conduit for Sure Seal- 
ing of wiring on oil, water, dust 
and vapor tite equipment. 
VAP-OIL-TITE’S exclusive 
threaded bushing not only 
insures positive grounding but 
also makes fitting easier to install 






industrial applications. 
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Prevent Costly Bu 


The Home of IMPROVED Service 
Rhode Island’s largest manufacturer 


775 Eddy Street, Providence 5, Rhode Island 







> VAP-OIL-TITE 


FITTINGS 


because a collar covers metal 
edges making burring unneces- 
sary. Furnished in numerous 
types with body sizes from 
34” to 2”. Write or wire today 
for bulletin #4MT-104 giving 
types, sizes and prices, 





eee 


- 3600 Potomac Ave., Chicago 51, Illinois 
11 Park Place « New York 7, New York 


ROLLING “IMPROVED” COMPOSITE SHEET STOCK 
TO .005” THICK (+ .0025") X 4” WIDE 


“IMPROVED'S” highly skilled craftsmen working with the most modern of 
precision equipment are able to provide composite sheet stock for numerous 


As shown here, tons of pressure are exerted ori the bonded bar to produce 
a compact, hard wearing surface of silver for highest electrical conductivity 
while the bronze base lends strength and economy 
to your completed part. 


Write today for additional information 


of Laminated Metals. 


he IMPROVED SEAMLESS WIRE COMPANY 


INCORPORATED 1898 
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Company 


Briefs 





The Balmar Corp., Woodberry, Balti- 
more, Md., has changed its name, ef- 
fective January 1, 1953 to Franklin Bal- 
mar Corp. 


General Electric Co. has consolidated 
its capacitor research development and 
control laboratory facilities at Hudson 
Falls, N. Y. 


Kearney & Trecker Corp., West Allis, 
Wis., is planning to construct a $5,000.- 
000 machine tool plant to house its 
newly formed special machinery division 
The new building, to be erected in Mil- 
waukee, will provide 193,000 sq ft of 
floor space. 


Resistance Products Co. recently cele 
brated the opening of their new plant 
at 914 S. 13th St., Harrisburg, Pa. The 
new plant will be used in conjunction 
with the company’s present facilities lo- 
cated at 714 Race St., in that city. The 
new building more than doubles the 
manufacturing space available. 


Westinghouse Electric Corp., Pitts- 
burgh, is constructing a new $10.000,000 
meter plant at Raleigh, N. C. 


Bacon Industries, Inc., 192 Pleasant 
St., Watertown, Mass., has been organ- 
ized by Frederick S$. Bacon and Philip 
D. Wilkinson to produce O-rings, gaskets 
and similar products. The direction and 
management of the new company will 
remain under the control of the parent 
organization, Frederick S. Bacon Lab- 
oratories. 


The Dial Light Company of America. 
Brooklyn, N. Y., has changed its name to 
Dialight Corporation. 


Deepfreeze, North Chicago. IIl., the 
appliance division of Motor Products 
Corv.. Detroit, has embarked on a $1,- 
500,000 expansion of its Lake Bluff, Il. 
manufacturing facilities that will result 
in the doubling of its home freezer pro- 
duction within a vear 


General Electric Co. has opened a 
multi-million-dollar plant for the manv- 
facture of fractional-horsepower motors 
at Linton, Ind. The plant will be en- 
gaged in the production of the com- 
pany’ newly developed Form G motor. 


Aluminum Co. of America, Pittsburgh. 
has announced plans to build a modern 
new fabricating plant in the Lancaster, 
Pa., area for the production of aluminum 
screw machine products, fasteners, rivets 
and nails. The plant is expected to cost 
in excess of $3,000,000. Alcoa’s produc- 
tion of screw machine products, fasten- 
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¥* U.S. Royalastic Vinyl does 
two jobs in one — it provides as 
much as 200% more dielectric 
protection and 50 to 100% 
more mechanical protection. 


¥ Adheres perfectly and per- 
manently to all kinds of shapes, 
yet it can be stripped cleanly 
and neatly. 


% Extra rugged to withstand 
abrasion. 


Compare these advantages of 


U.S. ROYALASTIC ‘Tape! 





¥ Resists acids, alkalies, oils, 
water, temperature changes and 
weather conditions. 

¥%& Saves time and space in hard- 
to-reach places. 

United States Rubber Com- 
pany is now a single source for 
every electrical tape. In addi- 
tion to U.S. Royalastic, there is 
U.S. Holdtite Friction Tape, 
and U.S. Holdtite Rubber Tape. 
For best results use “U.S.” 





UNITED STATES RUBBER COMPANY 


MECHANICAL GOODS DIVISION + ROCKEFELLER CENTER, NEW YORK 20, N. Y. 
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Look At This Saving — 
NEM lami Ceepyeca ahi 


for small screws 


Pays For Itself Every Week In The Year 




































The new Dremel Moto-Screwdriver offers amaz- 
ing new savings to manufacturers whose opera- 
tions require the driving of small free-running 
screws end nuts. With a Dremel, operators can 
drive five or more screws in the time it takes to 
drive one by hand. A slip clutch prevents strip- 
ping screw or hole threads; bits are removed sim- 
ply, by hand; and the machine can readily be 
used for unscrewing work. Many companies re- 
port it paid for itself in the first day of service; 
nearly everyone says it pays back its small cost 
every week in the year. 

Ask your dealer or send for a free factual 
data sheet on the operation of this time-saving 
tool that will start you on your way to lower the 
cost of production in your plant. And that’s the 
good word of America’s leading manufacturer 
of small, portable, electric hand tools. Write: 


DREMEL MANUFACTURING COMPANY 
2303 Eighteenth St. f Racine, Wisconsin 








Driver bit not inctuded. 


COULD THIS BE THE HOME FOR YOUR 
New Relay ? 
Transformer ? 


Choke Coil ? 


Ideally suited for use where 
space is at a premium, this 
standard Hermaseal unit 
meets Mil-T-27 and JAN 
specifications, and has many 
possible applications. 


MS 


1” x 1” can, depth variable to your requirements. 


Supplied with cover pierced for individual terminals, or pierced and 
embossed for a .600 O.D. sealed header with up to eight terminals (as 
shown). Equipped with mounting studs, if desired. 


Furnished with either dry air fill or vacuum-pumped and pressure-filled 
with dry nitrogen. 


STILL DOESN’T SUIT YOU? 


Tell us what you do need; perhaps one of our other standard units will 
fill the bill. Or, we'll be glad to design a special unit for you (as we've 
done for many others.) Write today for our new catalog and quotes. 


CD THE HERMASEAL CO, Inc. 









Elkhart 15, indiana 
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ers, rivets and nails now comes from a 
section of its Edgewater, N. J., plant. 


Allied Radio Corp., Chicago, distribu- 
tor of electronics parts and equipment, 
expects to occupy a new $2,000,000 
building during the summer of 1953. 


Jefferson Electric Co., Bellwood, IIl., 
has added a one-story brick, steel, and 
concrete addition of 30,400 sq-ft to its 
plant. 


G-V Controls Inc., 28 Hollywood 
Plaza, East Orange, N. J., has acquired 
additional space at that address doubling 
the facilities for the manufacture of her- 
metically sealed thermal time delay re- 
lays, hermetically sealed electrical ther- 
mostats, and other components. 


Howard Industries, Inc. is now located 
at 1760 State St., Racine, Wis. Formerly 
the company was located at 1215 State 
St. in the same city. 


Case Institute of Technology, Cleve- 
land, will offer next February for the 
first time a new motor design course in 
which the designs of enrolled electrical 
engineering students will actually be 
incorporated into manufactured motors. 
Under this new plan, small groups of 
students will work together in designing 
motors from 1 to 742 hp. Their specifica- 
tions will then be sent to Robbins & 
Meyers, Inc., Springfield, Ohio, where 
the motors will be built at no charge. 
The motors will become the property 
of Case as an adjunct to their regular 
laboratory equipment. 


Liston-Becker Instrument Co., Inc. has 
moved to a new plant which is located 
at 649 Hope St., Stamford, Conn. 


Plastic Capacitors, Inc., is a new com- 
pany located at 2511 West Moffat St.. 
Chicago 47. Products which the new firm 
will manufacture include plastic film 
dielectric capacitors, high-voltage, low- 
current power supplies and pulse form- 
ing networks. 


Bassons Industries Corp., New York. 
plastics molders and _ fabricators, are 
adding 15,000 sq-ft to their plant. 


The Pittsburgh Plate Glass Company’s 
Fiber Glass Division, Shelbyville, Ind., 
is now producing superfine fiber glass. 


Pyroferric Co. has acquired the build- 
ing housing its manufacturing plant on 
Bronx Blvd. at 216th St., New York City. 
Expansion of both production and lab- 
oratory facilities is now in process. 


Plax Corp., West Hartford, Conn., has 
expanded facilities for the production 


of Kel-F. 


General Electric will spend more than 
$3,000,000 on expansion of its Bridge- 
port Works. The expansion will accom- 
modate the Construction Materials Divi- 
sion’s wire and cable manufacturing 
operations, which will be brought into 
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This compact, electro-mechanical controller provides sensi- 
tivity, speed of response and system stabilization under severe 
operating conditions. Its design and operating features have 
made Regohm useful for automatic control systems in which 
heavier, more expensive and complex, but less accurate 
equipment had previously been the only available solution. 


fi) SMALL SIZE - Regohm is a compact, plug-in device; light- 
weight, extremely rugged and position-free. The unit’s small 
size does not limit its power-handling capacity. This makes 
Regohm a “natural” where economy of space and weight 
are your major considerations. 


(Q) POWER AMPLIFYING - Regohm is a high-gain electro-me- 
chanical power amplifier. Milliwatt variations in signal 
energy can control energy changes millions of times greater. 


(3) IMPEDANCE MATCHING - Signal and controlled circuits are 
isolated, both electrically and structurally. Signal coils may 
have ratings from 0.01 to 350 amperes. Controlled resistors 
on a panel in which Regohm is plugged, can have values from 
zero to infinity, depending on the controlled system. 


(4) SYSTEM STABILIZING - A thoroughly reliable, sturdy dash- 
pot aids in system damping. It can easily and readily be 
adjusted over a wide range to match the dynamic character- 
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-—— CONTROL COMPONENT IN: Servo systems * battery chargers ° air- 


7 Reasons why 
Regohm ‘s a natural for 


your control system 


istics of the Regohm to those of your present system. 


(5) ANALYTICALLY DEFINABLE - Ihe response of Regohm is in- 
dependent of the rest of the servo system. Its response char- 
acteristic can be expressed in terms of conventional “transfer 
functions.” Regohm acts as an integrating error-rate pro- 
portional controller. No appreciable steady-state error can 
occur. Regohm’s effect can be calculated in advance, sim- 
plifving design and facilitating prediction of performance. 


(6) CONTINUOUS CONTROL - In “closed loop” systems a high- 
speed averaging effect occurs as Regohm’s armature oscillates 
over a small amplitude. This provides intermediate values 
between step resistances and results in continuous, stepless 
control in systems operating at power frequencies and below. 


7) LONG LIFE - In properly engineered installations, 
Regohm’s life is measured in years. Plug-in feature simplifies 
replacement and maintenance—there are no parts to renew 
or lubricate. Shelf life is substantially unlimited. 


Our engineering and research facilities can help you apply 
Regohm to your servo system or regulator problem. Write 
for Bulletin 505.00, containing a complete discussion of 


Regohm’s characteristics and applications. Address Dept. L 
EvLectrric REGULATOR Corpe., Norwalk, Conn. 


borne controls + portable and stationary generators * marine radar - 
inverters - locomotive braking systems * mobile telephones + guided 
missiles * signal and alarm systems * telephone central station equip- 


ment + magnetic clutches + railroad communication systems. 
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aGem iN PERFORMANCE 


@ Long Life @ Good Regulation 


a Gem FOR VERSATILITY 


@ Wide Range of Power Outputs 


@ High Efficiency 


@ Temperatures of 
—55°C to +100°C @ Impervious to all Humidity 
@ Impervious to Salt Atmosphere 


aGem iN COMPACTNESS 


@ Various sizes and shapes @ Light Weight for any 


Power Output @ “Tailor-made” for Individual 


Requirements 


, Write Janet for your free copy 
+f . of the booklet on Sarkes Tarzian 
ge” Embedded Selenium Rectifiers 
‘Spee 
‘ 


$ Sarkes Tarzian, Inc. 
RECTIFIER DIVISION 


Dept. M-1, 415 North College Ave., Bloomington, Indiano 





arzian 
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Bridgeport from the company’s Schenec- 
tady, N. Y., and York, Pa., plants. a 
new building will provide 99,000 sq-f 
of new manufacturing space. 


E. I. Du Pont de Nemours & Co., Inc.. 
Wilmington, Del., is planning to cop- 
struct a $10,000,000 plant near Circle- 
ville, Ohio, for the manufacture of 
Mylar polyester film. This will be the 
first commercial plant for the production 
of Mylar polyester film. The only pro- 
duction unit now in existence is at the 
company’s Yerkes Research Laboratory 


in Buffalo. 


National Bureau of Standards is con- 
structing a major laboratory at Boulder, 
Colo. The new building will house the 
Bureau’s Central Radio Propagation Lab- 
oratory. The new NBS laboratory is 
scheduled for completion in the early 
part of 1954 


The National Band and Tag Co., New. 
port, Ky., is celebrating its 50th anni- 
versary and the completion of a new 
factory office building. The company. 
which manufactures electrical tags and 
other products. now occupies seven build. 
ings. 


The Hammarlund Mfg. Co. whose 
main offices and factory are located at 
460 W. 34th St., New York, has leased 
an additional 12,000 sq-ft of space at 
541 W. 34th St. in that city. 


Lewis and Kaufman, Ltd., is the new 
name of Lewis and Kaufman, Inc., elec- 
tron tube manufacturers of Los Gatos 
Calif. Change is concurrent with the ab- 
sorption of personnel and facilities of the 
20,000 sq-ft Saticoy, Calif., plant of Pa- 
cific Electronics. Lewis and Kaufman top 
management remains as before 


The Thermal Harness Co. has moved 
to 48 Elm St.. Meriden. Conn 






Reader Inquiry Facility 






Postpaid return cards are pro- 
vided on page 195 as a conven- 
ience to the reader in obtaining— 












New Components and Materials 
Additional data from the sup- 
plier on any items reviewed in 
this issue. 




















Literature for the Asking 
A copy of any manufacturer's 
publication reviewed im_ this 
issue. 







Feature Article Reprints 
Single copies of selected feature 
articles reprinted for the con- 
venience in filing. 
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**Interlock’’* electrical test prod kits, manufactured 
w by Harvey Hubbell, Inc., Bridgeport, Conn., consist 
Cc of two prod couplers, plus four sets of interchangeable 
.. attachments—phone tip, phono needle, alligator clip 
be and spade terminal. These kits are subjected to heavy 
a- service abuse that causes ordinary insulating mate- 
OP rials to chip and crack. Hubbell engineers faced the 


problem of finding a rugged, durable material that 
would improve their product. 

After testing many materials, they selected Du Pont 
nylon plastic. Du Pont nylon is virtually unbreak- 
able. It has the toughness and resilience to absorb 
shock, resist abrasion and impact, and withstand the 
roughest service. In addition, the insulating prop- 
erties of Du Pont nylon prevent the possibility of 
shorting or shocking. And its light weight and 
strength in thin sections permit flexibility in design 

. . combine with rapid injection molding to provide 
mass-production economies. 

Here’s another instance of the improved design 
and performance made possible by Du Pont nylon’s 
unique combination of properties. Other uses of 
nylon in the electrical industry include coil forms, 
insulator bushings, grommets, motor slot liners and 
switch compcnents. 

Cor Perhaps you can use Du Pont nylon plastic to 


BETTER THINGS FOR BETTER LIVING improve or develop a product. For further infor- 
... THROUGH CHEMISTRY mation, write: 


*TRADEMARK HARVEY HUBBELL, INC 
« 
Polych em icals E. 1. du Pont de Nemours & Co. Inc. 
Polychemicals Department; District Offices: 
350 Fifth Avenue, New York 1, New York 


PLASTICS ¢ CHEMICALS 7 S. Dearborn St., Chicago 3, Illinois 


845 E. 60th St., Los Angeles 1, California 


Parts molded of Du Pont nylon 
by The Watertown Manufacturing Co., 
Watertown, Connecticut, 
for Harvey Hubbell, Inc., 
Bridgeport, Connecticut 


DEPARTMENT 
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Wire and Cable 


Symposium Sponsored by Signal Corps 





UNDER THE auspices of the Wire 
Communications Branch, Coles Signal 
Laboratory, Signal Corps Engineering 
Laboratories, a three-day symposium 
on “Technical Progress in Communi- 
cation Wires and Cables” was held 
December 8, 9, and 10 at Asbury 
Park, N. J. This was the first sympo- 
sium of this nature held under SCEL 
auspices. Attendance was well over 
500 persons and represented a cross- 
section of industry and the Services. 

The technical sessions covered the 
following major phases of the subject: 
Communication Transmission Facil- 
ities; Specialized Wire and Cable 
Constructions; and Wire and Cable 
Materials. Several of the papers are 
abstracted here: 


Low-Temperature Testing of Cables 
—Frank E. Rupert, Engineer Research 
and Development Laboratories, Mate- 
rials Branch, Fort Belvoir, Va. The 
prime prerequisite for low-tempera- 
ture service, aside from the usual 
physical characteristics such as ten- 
sile, modulus and elongation, is plia- 
bility at low temperatures such as 
—65 F. It is desirable that after bend- 
ing a sample exposed for days at a 
low temperature that the sample stay 
bent. Installation at low temperatures, 
such as —65 F, of a cable without 
the needed pliability characteristics, 
would be exceedingly difficult—in fact, 
would be practically impossible. Tests 
for low-temperature evaluation were 
standardized at a conference in March 
1952, by representatives of the Mili- 
tary Rubber Laboratories of the De- 
partment of Defense as follows: 


1. Stiffness — Gehman 
Stiffness 

2. Elastic Recovery—(a) Tension 
Recovery. (b) Compression Set 

3. Brittleness—Impact (motor or 
solenoid) ASTM D746 Apparatus 

4. Hardness—(a) Indentor-dead load 
type, Federal Specification ZZ- 
R-601, Rubber Goods—General 
Specification (Methods of Phys- 
ical Tests and Chemical Analysis 
which is to include Pusey and 
Jones Admiralty). (b) Shore A 
Durometer as purely a second- 
ary standard. 


Torsional 


Mr. Rupert discussed the manner 
in which these tests are carried out at 
ERDL. Exact details of procedures 
to be used have not yet been agreed 
upon by the Military Rubber Labora- 
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tories of the Department of Defense. 
The following summary and conclu- 
sions were made: 


1. Suitable Elastomers for Arctic 
Service. To obtain an elastomer with 
low-temperature characteristics ac- 
ceptable in regards to physical char- 
acteristics and the retention of plia- 
bility at —65 F, a long and tedious 
investigation was made. Natural rub- 
ber had to be ruled out due to crystal- 
lization. 

After studying various ratios ol 
butadiene to styrene in GR-S it was 
found that an 85-15 ratio was superior. 
Lower styrene percentages gave ex- 
cellent low temperature pliability but 
failed to give sufficient physical 
strength. Polymerization should be 
carried out at 122 F instead of the 
$1-F polymerization which is being 
currently used in the production of 
the so-called “cold rubber” for many 
purposes. The 41-F polymerization 
gives better physical properties but 
less pliability at low temperatures. An 
elastomer designated as GR-S-1023 is 
now being manufactured under the 
auspices of the Synthetic Rubber 
Division of the RFC for the manufac- 
ture of wire and cable for arctic 
service. 


2. Investigations. Although a speci- 
fication has been written for procure- 
ment of cable for arctic service this 
specification may be altered some- 
time in the future when more in- 
formation is available. For instance, 
it is not yet know what effect long 
storage may have upon the low-tem- 
perature characteristics. An investiga- 
tion is now under way to determine 
whether accelerated aging affects the 
subsequent tests for pliability at low 
temperatures, such as the tension re- 
covery values and the torsional stiff- 
ness ratios. The effect of various com- 
pounding ingredients such as fillers, 
reinforcing pigments, and plasticizers 
on the low-temperature characteris- 
tics, are also being investigated. Also 
being investigated is the effect of 
state of cure. 


3. Conclusions. It is believed that 
the GR-S elastomer 1023 is the best 
available at the present time although 
several new elastomers which are 
being investigated do show consider- 
able promise. Within the past nine 
months five manufacturers have pre- 


sented cables to ERIL which met all 
the requirements of the procurement 
specification and are now producing 
cables in some considerable quantity. 
Greatest need at present is for a new 
polymer which will retain all of the 
present low temperature character- 
istics but which will give better re- 
sistance to weathering, better resist- 
ance to ozone, and better oil resistance. 


The Development of Arctic Rubber 
Insulations and Jackets—Wallace H. 
Dibble, Chief Chemical Engineer. 
Development Department, U. S. Rub- 
ber Company Bristol Plant. Wire and 
cable to be used for modern military 
service must be designed for ease of 
handling as well as for resistance to 
rigorous service under widely varying 
climatic conditions. To properly main- 
tain supplies for use at either high or 
low temperatures, cables need to be 
useful both after prolonged exposure 
in the Arctic at temperatures as low 
as —55 C, and in the tropics at tem- 
peratures as high as 75 C. They must 
be constructed with synthetic rubber 
insulating and jacketing compounds, 
to avoid reliance upon a supply of 
imported natural rubber which may 
be cut off at the time it is needed 
most. 

At the start of World War II, the 
U. S. Rubber Company supplied com- 
munication cables insulated with natu- 
ral rubber latex, and jacketed with a 
tough natural rubber compound. This 
cable met a bend test at —40 C, and 
was reported to handle and operate 
successfully at —55 C. When the 
shortage of natural rubber made it 
necessary to replace rubber with neo- 
prene in the jacket, the cable still met 
the —40 C bend test. However, the 
jacket cracked upon bending at lower 
temperatures, and even at —40 C. the 
jacket was so stiff that handling was 
difficult, and satisfactory flexibility 
probably extended only down to about 

30 C. Similar low temperature limi- 
tations were found when GR-S insula- 
tions and jackets were employed in 
place of natural rubber in other cables. 
These met bend tests at —40 C and 
appeared to be generally satisfactory 
in handling at about —45 C. 

To meet the more stringent require- 
ments of serviceability at —55 C. en- 
countered in modern warfare in the 
Arctic and in planes at high altitudes, 
it became necessary to develop insulat- 
ing and jacketing compounds that 
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HERE ARE many things to 

consider when selecting a 
Sleeve Bearing. Johnson engineers 
appraise service conditions carefully: 
load, shock, speed, temperature, lubri- 
cation, corrosive conditions and other 
service considerations. Based on these 
studies, they will recommend the Sleeve 
Bearing to suit the application. Since 
Johnson Bronze produces bearings from 
cast bronze, cast aluminum alloy, sheet 
bronze, bronze on steel, babbitt on steel, 
babbitt on bronze, powdered metal and 
graphited bronze, a wide variety of Sleeve 
Bearings is available, and can be recom- 
mended without prejudice to any one type. If you are in 
doubt about the bearing to specify, ask Johnson Engi- 
neers. No obligation. Write today. 


JOHNSON BRONZE COMPANY 
570 South Mill St., New Castle, Pa. 


J OHNSO EARINGS 
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BRONZE ON STEEL 
—copper lead 


STEEL BACK 
—babbitt lined 


BRONZE BACK 
—babbitt lined 


CAST BRONZE 
ALUMINUM ALLOY 


LEDALOYL 
—powder metallurgy 
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Machine it or blank it... 





Make one part or millions... 


Insure closer tolerances... 


OLYPENCO 


NYLON and TEFLON 


rod, strip or tubing 
means economical design ! 


Now you can get the benefits of Nylon 
or Teflon and save the delay and cost 
of making molds as well. And by 
specifying Polypenco you can be sure 
of exceptionally good quality and 
uniformity because both of these modern 
materials are produced under rigid 
control — 100% inspected and tested 
from start to finish. What precision 
jobs have you got for... 


POLYPENCO Nylon 


the tough material that gives you a unique combination 
of abrasion resistance, impact strength and durability in use. 
Offers excellent machinability. 


POLYPENCO Teflon’ 


... the chemically inert material widely used for applications 
where resistance to heat, moisture, and chemicals is essential. 
Offers stable electrical properties over a wide frequency and 
temperature range. 


We'll supply Polypenco Nylon and Teflon 
from stock and show you how it is fabricated 
most economically ...or fabricate it for you. 
For further information write: 


F OLYMER CORPORATION 


of Pennsylvania 
Reading, Pa. 


Canadian Representative: C-H Engineering Company 
Montreal, Quebee and Toronto, Ontario 
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maintain their flexibility at this ex. 
tremely low temperature. The first ap- 
proach was to add large amounts of 
various plasticizers to the existing 
polymers. This method produced com. 
pounds that were flexible at low tem. 
peratures, but at the sacrifice of tough- 
ness at normal operating temperatures 
at which cables would be operating a 
high percentage of the time. It was 
evident that polymers must be de- 
veloped which were inherently good 
at low temperatures, rather than ‘to 
dilute existing polymers by the addi- 
tion of physically weak materials to 
obtain low-temperature flexibility. 


Research in copolymers of buta- 
diene and styrene was proving the 
feasibility of building copolymers 
which were capable of producing com- 
pounds suitable for low temperature 
service without appreciable sacrifice 
in properties at normal temperatures 
The general purpose GR-S in use since 
the early days of World War II was 
made at 122 F with a charge ratio of 
71 parts butadiene and 29 parts 
styrene. This copolymer gives com- 
pounds which are satisfactory to 
process, and suitable for use at nor- 
mal operating temperatures. Com- 
pounds made with standard GR-S can 
be used at temperatures as low as 
—40 C, although they became stiff, 
but not brittle. The use of large 
amounts of plasticizer to overcome 
stiffness at low temperatures renders 
these compounds weak and of limited 
usefulness at ordinary temperatures. 

As stated originally, cables should 
be satisfactory for storage and use at 
high as well as at low temperatures, 
so that supplies need to be maintained 
of only one type of cable suitable for 
both services. This requirement makes 
heat resistance mandatory. To obtain 
heat resistance in GR-S compounds, it 
is essential that sulfur be kept at a 
minimum compatible with satisfactory 
cure. For maximum flexibility at low 
temperatures, the optimum amount of 
sulfur, based on 100 parts of polymer, 
is between 2 and 3 parts. 

In the evaluation discussed, two 
polymers, GR-S 1023 and GR-S 1504 
have been given chief consideration. 
Data have been accumulated on a 
typical jacket compound made with 
the two polymers. From these results 
it can be seen that the compound 
made with GR-S 1504 gives 450 psi 
higher tensile, higher modulus and 
higher tear than the same compound 
made with GR-S 1023. In low-tem- 
perature tests the 1023 compound has 
a lower temperature at which the 
sample retracts 70 per cent of the 
original elongation, higher torsional 
stiffness ratio, and higher recovery. 
Other data, not shown, indicate that 
the torsional modulus ratings of the 
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| Overload Protection 
for Electric Motors 
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@ A planned series of eight feature articles 
eo presented recently in ExecrricaL Manurac- 
» | TURING covered various phases and solutions to 


the problem of protecting motors from overload 
while providing short-circuit protection to cir- 














| cuits and wiring. These eight features plus four 
e | other shorter articles on related subjects are 
s | now available in a combined reprint of 52 pages. 
oe 
e CONTENTS 
e 
What Is a 50-C Motor? 
July 1950, page 103 
e 
S Predicting Motor Temperature Curves 
f February 1950, page 113 
is Machine Tool Overload Control 
)- December 1950, page 111 
0 Fuses vs Circuit Breakers 
r- February 1951, page 107 
)- ‘ : 
| Protective Controls for Low-Voltage 
n ' Industrial Motors 
iS , May 1951, page 80 
f, 
‘ Effect of Voltage Spreads on Motors and 
e Controls 
le August 1951, page 98 ' 
rs . 
d Dual-Element Fuses for Motor Protection . 
September 1951, page 98 : 
' 
ld Thermal Overcurrent Relays for Motor ‘ 
at Protection | : : 
3 December 1951, page 114 For melting pots i For hot water « For urns, fryers, 
oe : ‘ for solder, wax, ' boosters and ovens, cooking 
od eu for Inherent Overheat Protection for | iam sentient equipment. 
. February 1952, page 92 ° ‘ 
' a 
in Matching Fully Magnetic Circuit Breakers to : : 
it the Application ‘ : 
June 1952, page 118 ' a 
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ry ; se Ls ' i 
a e This 52-page combined reprint includes each article icine i For sterilizers and { For label dispens- 
in complete form, with all original illustrations, tables . : t similar applica- |} ers, heating equi 
f ; ‘ ; sealing machinery. 4 PP —- 
0 and text. Book is 8% x 11 in., printed on heavy paper t tions. : ment, etc. 
eT, and saddle stitched. For an annotated list of these ref- 
erences giving a brief abstract of each one see the 
vO bibliography appearing in ELECTRICAL MANUFACTURING ; : ae 
04 in June 1952, page 308. Here’s a highly sensitive, accurate control ruggedly con- 
structed and designed to meet a wide variety of heating 
- Copies are available at $1.50 each on requests ac- applications with a maximum temperature range of 
» companied by remittance. (Add 3 per cent sales tax | 550° F. It is a double pole, single throw, direct acting 
ith for New York City deliveries.) Send orders with re- control. No separate “off” switch is required. The mech- 
Its mittance to anism is actuated by a hydraulic thermostatic element 
nd consisting of a bulb, capillary tube and diaphragm. 
psi J. A. Campbell (Also available in reverse acting types.) 
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m- The Gage Publishing Company 
1as p 5 In Home and Industry EVERYTHING'S UNDER CONTROL 
the 1250 Sixth Ave., New York 20 
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MAGNETIC BRAKES 
oy WIDE RANGE OF ENCLOSURES 


TO MEET YOUR REQUIREMENTS 


@ Whatever your enclosure problem, there’s a STEARNS 
Magnetic Disc Brake for you. Illustrated above is a 
STEARNS brake for use in Class I, Group D, 
hazardous locations. Other STEARNS brakes are 
available for Navy Service “A” and Marine 
Service as well as the applications noted below. 
Write for specification sheets describing our 
complete line for 1/6th to 100 H.P. applications, 


) DUST-TIGHT, WATER-PROOF 


ma This enclosure is for conditions of extreme 
ae moisture, where abrasive or conductive dusts 
or acid or alkali fumes are present, or for 
outdoor installations. 


'STANDARD 


The standard enclosure is for indoor or 
semi-protected outdoor installations where 
chips, non-abrasive, non-conductive and 
non-explosive dust or coolants may 

be present. 











19352G1 


642 South 28th Street, Milwaukee 46, Wisconsin 





two polymers would be reversed on 
prolonged low-temperature exposure. 
Work on comparison evaluation is 
being continued to improve our arctic 
compounds. Behavior of the present 
cables in service should lead the way 
to future improvement. 


Moisture Resistance of Insulated 
Conductors—R. C. Graham, Chief En- 
gineer, Rome Cable Company. A gen- 
eral review of the development of in- 
sulated cable that provides increased 
resistance to moisture. Theories of 
water absorption, test methods and 
other phases of the subject were dis- 
cussed. A brief summary of test re- 
sults evaluating the moisture-resist- 
ance of cable insulating material for 
low-frequency applications was_pre- 
sented as follows: 


Thermoplastic 
Polyethylene—Excellent 
Polyvinyl] chloride—Good 
Ethyl cellulose—Fair 
Nylon—Fair 
Teflon—Excellent 
Kel-F—Excellent 


Fluorothene—Excellent 


Thermosetting 
Submarine rubber compounds— 
Very good 
Ozone-resistant compounds- 
Very good 
Performance grade—Fair to good 
Code grade—Poor 


For higher frequency applications 
polyethylene and the fluorocarbons are 
considered preferable. For d-c appli- 
cations polyethylene seems to be the 
best. Most polyvinyl chloride com- 
pounds are poor, although by proper 
choice of plasticizer a_ satisfactory 
compound can be achieved. Of the 
thermosetting materials, the subma- 
rine and ozone-resistant compounds 
are preferable to the others. 

Conventional sheath or cable cov- 
erings may be classified as follows: 


Polyethylene—Excellent 

Polyvinyl chloride—Very good 

Rubber or GR-S jacket compounds— 
Good 

Polychloroprene—Fair 

Fabric Coverings—Poor 


It is good design practice not to 
rely on the sheath for moisture pro- 
tection but to obtain the highest de- 
gree of resistance possible from the 
insulating material itself. There is al- 
ways danger in too broad an inter- 
pretation of data and often are, ac- 
tually inferior to materials less stable 
in the presence of moisture but more 
stable in the presence of other opera- 
tional conditions and hazards. 


Moisture-Proofiing of Wire and 
Cable Splices—C. L. Wiley, Bishop 
Mfg. Co. Plastic communication cable 
consists of individual conductors in- 
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QUALITY BEYOND QUESTION 





70 SERIES 
h ROUND 


® 


Standard Control Knobs 


So that you may specify them with confidence for the finest 
electronic and electrical equipment, Raytheon Standard 
Control Knobs must pass these quality control tests: 





90 SERIES 
SKIRTED ROUND 





HUMIDITY — 48 hours of 95% relative humidity at 65°C. 
SALT SPRAY — 50 hour fog test in accordance with Specifi- 






125 SERIES cation QQ-M- ESt. 
DIAL SKIRTED 
ROUND VIBRATION — tested in 3 planes from 10 CPS to 33 CPS at 


an amplitude of .072” for 3 minutes each way in accordance 
with Specification 40T9 


IMPACT — blows of 400, 800 and 1200 foot pounds through 
each of 3 axes in accordance with Specification 40T9. 


HIGH TEMPERATURE — 4 hours at 85°C combined with 


torque test. 


TORQUE — 25 to 50 pound-inches applied in one direction, 
then opposite while under high temperature test. 


ROTATION — crank knobs rotated 200,000 times with 1% 


pound load applied intermittently to handle during each 
rotation. 


EXTREME TEMPERATURE — knobs subjected for 2 hours to 
95% relative humidity at plus 65°C, then minus 40°C for 244 
hours, then quickly back to room temperature. 


RAYTHEON STANDARD CONTROL KNOBS are made in five 
basic sizes and six functional styles of tough, durable 
‘“‘Tenite II’’ (cellulose acetate butyrate), injection molded 
with anodized aluminum inserts and dual setscrews. Black 
knobs available in ‘‘matte’’ or ‘‘mirror’’ finish. 


BRAILLE KNOBS 


Based on Navy Drawing RE1OF651A and styled to 
match our Standard Control Knob line. Available in 
two size ranges with symbol caps molded in the 
required colors. 





Write for complete information 


RAYTHEON 


MANUFACTURING COMPANY 
EQUIPMENT SALES DIVISION 
DEPT. 6270-KEM WALTHAM 54, MASSACHUSETTS 


DISTRICT OFFICES: BOSTON, NEW YORK, CLEVELAND, CHICAGO, NEW 
ORLEANS, LOS ANGELES (WILMINGTON), SAN FRANCISCO, SEATTLE 
175 SERIES CRANK INTERNATIONAL DIVISION: 19 RECTOR ST., NEW YORK CITY 





RAYTHEON PRODUCTS INCLUDE: WELDPOWER?* welders; Voltage stabilizers (regulators); Transformers; Sonic oscillators for laboratory research; Standard con- 
trol knobs; Electronic calculators and computers; Radio, television, subminiature and special purpose tubes; and other electronic equipment. *Reg. U.S. Pat. Off. 
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“THIS JOB WouLD BE 
A CINCH IF WE HAD A 
TENNEY ZPHERE 
ALTITUDE CHAMBER! ¢ 
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Built of heavy, rolled steel 
plate for extra-rugged 
service and great versatil- 
ity, the standard Tenney 
Zphere Altitude Cham- 
ber provides vacuum con- 
ditions that simulate 
altitudes from sea level 
to approximately 80,000 
feet (0.8’" Mercury, ab- 
solute). Available temperature range is from + 200°F. 
to -100°F. Relative humidities range from 20% to 95% 
at above-freezing temperatures and are limited by the 
minimum and maximum dew points of 33°F. and 178°F., 
respectively. Temperature control is held within + 2°F. 

Standard equipment includes electric temperature and 
humidity recording controllers, altitude gauge, mercury 
manometer, 8-post terminal panel, and pre-set control 
for maintenance of altitude. Special features may include 
high-voltage lead-ins, side viewing windows, hand- 
operated tuning shafts, high wattage dissipation, utility 
ports up to 6” diameter. Also stainless steel power shafts, 
special instrumentation, rapid cooling and heating rates, 
low temperatures to —150°F., altitudes to 120,000 ft. 
Also custom-size chambers. 


For further information write: 


CHMCY 


ENGINEERING, INCORPORATED 
Dept. AA, 26 Avenue B, Newark 5, N. J. 


si 









Los Angeles Representative: Chicago Representative: 
GEORGE THORSON & CO. SPARTAN ENGINEERING CO, 
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Engineers and Manufacturers of Automatic Environmental Test Equipment 
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sulated with extruded polyethylene 
usually shielded with aluminum foil 
and of a vinyl or polyethylene jacket 
extruded over them to complete the 
cable. Polyethylene is recommended 
for this application because of such 
characteristics as low moisture vapor 
transmission, excellent dielectric prop- 
erties and cold weather performance 

Common materials used in splicing 
cable are (1) rubber tape, (2) desic- 
cants, (3) cotton sleeves, (4) muslin 
binders, (5) plastics sleeves, and (6) 
plastics tapes. The best engineering 
practice dictates that materials used 
in splicing have properties simulating 
or closely resembling those used in 
the original manufacture. A simple 
rule is to select as few materials as 
possible to make the splice; also to 
select those with the lowest moisture 
vapor transmission rate, and that are 
nonhygroscopic. 


Suggested remedies to eliminate po 
tential trouble when splicing plastics 
communication cable include: 

1. Use of polyethylene sleeves in 
place of saturated cotton sleeves. 

2. Use of a polyethylene sheeting 
envelope in place of muslin for desic- 
cants when required. 

3. Use of plastics self-bonding tape 
to bind the envelope instead of muslin 

4. Use of plastics self-bonding tape 
instead of rubber tape to close the 
polyethylene envelope before closing 
the shielding tape and again over the 
shielding tape. 

5. Outside covering should be either 
a jacketing tape, or friction tape over 
the polyethylene tape. 

Rubber tapes have not given satis 
factory performance on plastics cable 
Self-bonding plastics tape requires no 
adhesive to effect the seal and being 
a polyethylene compound, with low 
moisture vapor transmission rate, in 
sures excellent protection from mois 
ture. The accompanying table shows 
why. 


Comparison of Moisture Vapor 
Transmission Rates® 


Dx 10* 
Polyethylene ........... 0.23 
Polyvinyl chloride ....... 0.5 
Viscose—waterproof ...... 0.93 


Rubber cable bandage... 8.37 
Where 
D = grams of water/hr/cm*/mm Hg 


Self-bonding polyethylene tape can 
be applied by almost anyone. It will 
store without aging, deforming, or 
deteriorating, and it can be applied at 
—40 F. A few minutes after applica- 
tion, this tape fuses into a_ solid. 
homogeneous mass impossible to un 
wrap. 

In the past, friction and rubber 
tapes have been used with good re. 


* From Modern Plastics, 22, 155 (1944) 
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® Small space factor ® High dielectric 


® Unaffected by chemicals ® Excellent flexibility and 
or corrosive atmosphere abrasion resistance 


® Capable of withstanding ® Sizes: 10 through 50 
250° centigrade A.W.G. 


Send for NEW Warren Wire Specification 1001 


ARREN WIRE COMPANY 


POWNAL, VERMONT 


Producers of Nylon, Plain Enamel and Served Magnet Wire, Tinned and Bare 
Copper Wire, 


* 


u Pont trademark for Polytetrafluoroethylene Enamel 


COPPER TUBE AND PRODUCTS, INC. 


5745 MARIEMONT AVE. © CINCINNATI 27, OHIO 
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Let Strom Help You 


Not only in precision ball bearings, but metal balls for over 25 years for all 
in countless other places, Strom has’ industry and can be a big help to you 
found that the right ball will do the in selecting the right ball for any of 
job better. Maybe your problem can your requirements. In size and spher- 
be solved with the. use of the proper’ ical accuracy, perfection of surface, 
ball. Why not take it up with Strom. uniformity and dependable physical 

Strom has been making precision quality, there’s not a better ball made. 


Largest Independent and Exclusiv 





NEW POCKET CALCULATOR 


AMAZINGLY FAST AND ACCURATE . ; a” 


“CURTA” 
POCKET CALCULATOR 


IMPORTED — Made by Swiss watchmakers 


A NECESSITY FOR EVERYONE 
WHO WORKS WITH FIGURES 


Carries to Five Decimal Places 
Totals to 99 Billion 

Adds @ Subtracts @ Multiplies 
Divides @ Square Roots 

Cubes @ Factors @ Percentages 





The Curta Calculator is so fast it pays for itself 
over and over again in time saved. It combines the | | 
PORTABILITY of a SLIDE RULE with the SPEED = =«s_ «| 
and ACCURACY of large DESK CALCULATORS. i. é ’ 
A fine precision instrument, sturdily built of ano- = er oe 
dized steel to give years of service. Weighs only FREE 10 DAY TRIAL 
8 ounces. Absolutely accurate. Figures can be 
checked and rechecked on 3 sets of dials — (AVAILABLE TO WELL-RATED FIRMS) 
guaranteed for one year. SEND NO MONEY. We will be pleased to send 
3 $142.00 you a new Curta Calculator postpaid for you to try 
with SHOCK-PROOF, DUST-PROOF metal case out on the job. NO OBLIGATION. After 10 day 
Plus Fed. Tax trial, send us your check or return the calculator. 


SEND THIS | 


j C1 SEND CURTA CALCULATOR —_[] SEND DETAILED LITERATURE | 
COUPON TO: | NAME G POSITION 


| 

CURTA CALCULATOR Co. | FIRM NAME akc a 

3851 W. MADISON ST. | ADDRESS | 

DEPT. C, CHICAGO ILL. | CITY ZONE STATE 

PHONE SA 2-3232 | a dl { 
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sults for splice insulation on drop wires 
in a magneto exchange. Eventually, 
however, the friction tape rots, ex- 
posing the rubber tape to the ele- 
ments, which will rapidly destroy it. 

There are tapes available such as 
Bi-Seal, which when used on splices 
for drop wire, promise long lasting 
and permanent moisture seals, as well 
as excellent insulation. 

Bi-Seal is similar in appearance to 
ordinary rubber tape but has no adhe- 
sive surface, although it has a self- 
bonding characteristic. It is  im- 
pervious to moisture and is_ unaf- 
fected by sunlight and ozone and 
can be exposed to the weather ele- 
ments without deteriorating, as long 
as it is not brought into contact with 
petroleum products. It can be used 
for both the conductor splices and the 
overall wrap. 

Its electrical properties are as fol- 
lows: 


Dielectric strength, 1000 volts/mil avg. 
Power factor .... 60 cycles, 0.0006 
1000 cycles, 0.0006 
10® cycles, 0.0004 
Dielectric constant, 60 cycles, 2.32 
1000 cycles, 2.34 
10® cycles, 2.13 


Substitutes for the Stainless Steel 
Wire Now Used in Spiral-Four Cable— 


| H. O. McIntire, Battelle Memorial 


Institute. To provide strength, spiral- 
four cable contains a braid made from 
16 strands of cold-drawn. stainless 
steel wire surrounding the copper 


| conductors and insulating material. 


From the communications standpoint, 


_ it is necessary that the braid wire be 





relatively nonmagnetic and have low 
electrical. conductivity. Chromium- 


| nickel stainless steels, Types 302 or 


304, best meet these requirements. 


| Because the braid is incased in rubber 


however, it is not essential that it 
have the high corrosion resistance in- 


| herent in stainless steel. The wires of 


the braid are 0.015 in. diam and 
have a nominal tensile strength of 
300,000 psi. 

Because of the shortage of nickel, 


Coles Signal Laboratories initiated a 


project at Battelle Memorial Institute 
aimed at finding a suitable substitute 


| for 18-8 stainless in this particular 
| cable application. 


In order to meet the high-strength 
requirements, the substitute alloy 
must be an iron-base alloy, but to be 
nonmagnetic, it must have an aus- 
tenitic structure. Pure iron is austenitic 
at temperatures between about 1650 
and 2550 F; below this range, it is 
ferritic. Elements which are generally 
known to retain the austenitic struc- 
ture at normal temperatures are car- 
bon, nitrogen, nickel, manganese, 
chromium, and copper. Carbon and 
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1. Extra-large bearings and oil 
reservoirs . . . for smooth 
operation and long life. 


2. Deep varnish impregnation 
and baking improve dielec- 
tric, physical, and radiating 
qualities of stator-and-coil 
assemblies . . . for trouble- 
free, quieter, cooler per- 
formance. 


3. Rotor-and-shaft assemblies 
dynamically balanced— 
exactly . for freedom 
from vibration. 


4. Precisely held over-all con- 
centricity maintains a con- 
stant air gap...for smoother, 
quieter operation. 


g, 

16 

16 

\4 

5. Instead of cheaper rotors of 
substitute materials, Fasco 
uses welded copper rotors 
. . . for more efficient per- 
formance. 





: A motor is the Sum 
= of all its Parts 


Ww This is one Fasco shaded pole motor, cut away to 


of your application. 
n- show only five of the features developed through 


The tailoring is based on study of your appli- 


years of experience in making millions of motors 
— Specialized experience aimed principally at 





cation—in Fasco laboratories or in your plant— 
with actual motors working in your product 


“ perfection of the shaded pole type. under normal and abnormal conditions. Such 
i These five features could have been fifteen or _ tests may indicate a design adaptation involving 
a fifty, for at Fasco mass production of small mo- a change as simple as a few turns more or less of 
id tors is a total performance of many individual wire in the coils—or more complex modifica- 
of precision steps — in design, material selection, tions may be needed. 

fabrication, assembly and quality control. The result is a power source engineered for 
l, There is one feature that can’t be shown in top efficiency and dependable performance in 
° any typical sketch—the Fasco featute that’s more your product—a motor custom-built at a mass 
~ important to you than any of the others. It isthe production cost. 
we individual tailoring of a motor produced in We'll be glad to hear about your problem. 

volume — a motor engineered to fit the needs _Just write. 
th 
Vv 
Ne 
iS- 
ic 
0) 
, Small motors and 
V ° 
“4 INDUSTRIES, INC. blowers for industry 
e ROCHESTER 2, NEW YORK 
id 
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Write for 
NEW 
Bulletin 


This 40 page 
comprehensive 
booklet shows 
typical exam- 
ples of Kirk G 
Blum _ fabrica- 
tion, complete 
facilities of 
plant and equip- 
ment for jobs 
ranging from 
one unit to 
thousands. 
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SHEET METAL 
FABRICATION 


KORK“-§iLum 





Whatever your requirements in sheet, plate and alloy fabri- 
cation, Kirk & Blum can produce for you. . 
and quickly. 


. economically 


Complete facilities to 2” capacity for square and rotary 
shearing, braking, forming, rolling, punching, riveting, 
welding, grinding, drilling and finishing sheets and light 
plates and structurals. 


For complete details, write for literature on fabrication 


facilities and experience or send prints to: 


THE KIRK AND BLUM MANUFACTURING COMPANY 
3122 FORRER STREET @ CINCINNATI 9, OHIO 


KIRK’ BLUM METAL FABRICATION 















nitrogen strongly favor the retention 
of austenite, being about 30 times as 
potent as nickel. Manganese is also 
quite powerful in causing retention 
of austenite. Copper is slightly less 
effective than manganese in stabiliz- 
ing austenite. 


Attention was first focused on car- 
bon-manganese-iron alloys, such as 
the Hadfield steels, because they 
would provide workable, nonmagnetic 
alloys at the lowest cost in strategic 
elements. An alloy with 1.2 per cent 
carbon and 12 per cent manganese 
had a fully austenitic structure with 
an annealed hardness of 202 Knoop. 
This alloy could be drawn a maximum 
of 65 per cent and after drawing 50 
per cent, its hardness was 600 Knoop. 
With 18-8 stainless, the hardness 
would be about 400 to 450 Knoop 
after this amount of reduction. 

Increasing the manganese content 
to 16 per cent increased the hardness 
slightly with an accompanying slight 
decrease in drawability. Decreasing 
the carbon to 0.6 per cent reduced 
the hardness slightly, but did not im- 
prove the drawability. On decreasing 
the carbon content to 0.1 per cent or 
less, the work-hardening rate was re- 
duced appreciably and drawability 
was increased to 81-84 per cent. These 
latter alloys, however, became quite 
magnetic during drawing. 

A second group of alloys studied 
contained up to 10 per cent man- 
ganese or chromium and up to 0.8 
per cent carbon. These alloys were 
nonmagnetic, but the maximum 
amount they could be drawn was 
about 43 per cent. 


The most promising group of alloys 
studied contained less than 0.1 per 
cent chromium, and 14 to about 20 
per cent manganese. With 8 to 13 
per cent chromium and about 14 per 
cent manganese, the annealed hard- 
ness was 210 to 251 Knoop. Increas- 
ing the manganese to about 16 per 
cent reduced the annealed hardness 
to 180 Knoop. A similar hardness was 
obtained with 19.6 per cent man- 
ganese and 10.2 per cent chromium. 
Adding 2.3 per cent copper reduced 
the annealed hardness further to 156 
Knoop. For 18-8 stainless the annealed 
hardness was 176 Knoop. 

After 50 per cent reduction in area, 
the alloys containing 14 per cent 
manganese had increased in hardness 
to 510 to 513 Knoop, as compared 
with 400-450 Knoop for 18-8. With 
the manganese increased to 16.2 per 
cent, the hardness was reduced ap- 
preciably for equivalent amounts of 
reduction. Increasing the manganese 
to 19.6 per cent further reduced the 
work hardening, so that this alloy was 
softer after 50 or 80 per cent reduc- 
tion than was the 18-8 alloy. In spite 
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a new advancement in moisture- 


Luxolene Green molded coils have been engineered especially for applications 
involving intense moisture conditions, such as in refrigeration, air conditioning, 
water pumping, etc. Also for explosion proof applications. 
| Field tests of production coils have proven more than satisfactory. 

The cost of Luxolene Green encased coils is nominal. Send for complete infor- 
mation. 


(NOTE: Deluxe Coils, Inc., manufactures coils only—-no complete 
transformers, relays, solenoids, etc.) 


ENGINEERING DATA 
COIL CONSTRUCTION: Random, paper layer or precision wound, 


j Excellent { Lead Wires 105°C Polyvinylchloride U.L. approved 
Bond \ Molding Compound—Luxolene Green Resin | ONE 
Core Tube—Luxolene Green Resin i HOMOGENOUS 
MASS 
Operating Temperatures: 
Continuous : —90° to -+ 250°F 
Intermittent, 4 hrs. —90° to + 300°F 
Intermittent, | hr. ; —90° to + 400°F 
Properties of Luxolene Green Resin: 
Tensile strength 10,900 pS! 
Water absorption less than 1/10 of 1% after 24 hours 
immersion. 
Thermal coefficient of 
expansion 6.1 x 10 
Thermal conductance 4.9 x 10+ 
Volume resistivity megohms CMS 10%? 
Dielectric strength 400 volts, | mil 
Arc resistance 85 
Dielectric constant 10° cycles a is ae 
10 cycles ; 2.99 
Loss factor teas Ne Ne og csc tr ckmendecere 0113 
GP OU Sibi sviewcsmeea ses .0252 
Solubility ceceeceeeesee. Attacked by concentrated sulphuric 


acid, but is resistant to concentrated 
hydrochloric acid. Trichlorethylene, 
ethylacetate and acetone will attack 
but not dissolve Luxolene. 


Peery ee Very strong to metal. Makes excellent 
bond with 105°C Polyvinylchloride 
lead wires. 


LUXOLENE CERTIFICATION 
EVERY SHIPMENT COVERED BY THIS CERTIFICATION: 


LUXOLENE CERTIFICATION 







Serial No. 0000 
"We hereby certify that the coils covered by packing slip 
nas usesaawesaanaekt have been immersed in water at 
room temperature for 24 hours. After immersion, with 500 
volts D.C. applied, the leakage resistance through water to 
oe has been measured by standard procedures and 
ound to be not less than 200 megohms. 


DELUXE COILS, INC., 1302 First St., Wabash Ind. 
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Here at Coto-Coil... 


. . . the High Speed Covering Department winds outer covers 
of natural or synthetic yarns over Coto Coils. These top quality 
Coil with cotton yarns position and hold down leads according to specifications, 

oe provide electrical insulation and physical protection. Here 
power winders and expert operators insure maximum production output of the highest 
quality. These modern production facilities, plus 35 years of experience, combine to 
make Coto Coils the first choice for engineered coils. Coto-Coil Company, 63 Pavilion 
Avenue, Providence 5, R. I. 


cls 
< lo 


Coto * <>’ Coils 
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FOR PRECISION GLASS PARTS:-:- 
im 


Flat, Bent, or Convex Shapes of heat-treated or tempered 
glass are our specialty. All parts are manufactured from flat 
glass—to your specification. 


Whether you have a problem involving glass parts for a 
commercial product or one based on rigid military specifica- 
tion, we are qualified to help you. 


Heat-treated, tempered or hardened glass parts for: 


Clock & Timer Crystals Light Lenses 

Oven Doors Dials & Name Plates 
Radar Equipment Television Equipment 
Aircraft Accessories Instruments 
Photographic Equipment Medical Equipment 


Special Shapes for Instruments, Gauges, Household 
and Industrial Appliances; also Ceramic Printed Dials and Name Plates 


pVetae FG. CO. 


2900 S. HALSTED ST., CHICAGO 8, ILL. 
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of its low work-hardening rate, this 
alloy had rather inferior drawability. 
Adding 2.3 per cent copper reduced 
the work-hardening rate further, and 
the drawability was comparable to 
that of the 18-8. Eliminating the cop- 
per and reducing the carbon content 
to 0.01 per cent further reduced the 
hardness after cold reduction. These 
two latter alloys could be drawn 98 
per cent before breakage occurred, as 
was the chromium-nickel-iron alloy, 
hence met the requirements. 

Yield and tensile strengths for the 
14.3 and 16.2 per cent manganese 
alloys in wire form were slightly 
higher than for 18-8. With 14.3 per 
cent manganese, the magnetism was 
45 as compared with | to 26 for com- 
mercial 18-8, At 16.2 per cent man- 
ganese, the magnetism was reduced to 
8. With 18.2 per cent manganese, 10 
per cent chromium, and 2.3 per cent 
copper, the tensile properties were 
slightly lower than desired, but the 
magnetism was zero. 


A Wire and Cable Abrasion Test- 
ing Machine—S. M. Kaplan, Frankford 
Arsenal. One of the major require- 
ments of fire control multiconductor 
cable is a high resistance to abrasion 
when dragged over all types of ter- 
rain involved in normal field use. 
Many tests and machines have been 
devised in an attempt to determine 
the abrasion resistance of insulating 
materials. These methods have used 
hard abrasive particles in a loose form 
where the specimen is abraded by the 
action of the falling or moving  par- 
ticles or in a bonded form as in paper 
or cloth or in the form of an abrasive 
wheel. The major disadvantage of 
these methods is the variability of the 
abrading material and the necessity 
for continually or frequently changing 
it. 

The actions taking place during 
abrasion are quite complex. However, 
on the assumption that abrasion starts 
with minute cutting of the surface 
into thin strips followed by rupture of 
these elements by “stripping” (tension, 
compression, shear and tear failure) a 
test machine was built which appears 
to give the required information. The 
abrader tool consists of a 1 in. section 
of a standard % in. triangular steel 
file of the metal-saw type having 42 
double-cut teeth per inch with the 
main teeth and second teeth making 
an angle of 20 and 120 deg with the 
file edge. Test cable is mounted on a 
sector holder of 7 in. radius which 
is rocked through a 4-in. are at a 
rate of 18 cycles per min. This is done 
with a %-hp motor. A slow speed was 
chosen in order to avoid heating the 
specimen due to friction and flexure. 

The abrader can be loaded to any 
| desired value and a dial gage is used 
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henvon 
TRANSFORMERS 
for standard and 
special applications 


Kenyon quality transformers have 
always represented the highest 
standards of performance and dura- 
bility. For more than a quarter 
century discriminating engineers who 
will settle for nothing but the best 
have consistently specified Kenyon. 


KENYON TRANSFORMERS FOR 
MIL Applications 
Radar 
Broadcast 
Atomic Energy Equipment 
Special Machinery 
Automatic Controls 


Experimental Laboratories 


KENYON TRANSFORMER CO., Inc. 
840 Barry Street, New York 59, N. Y. 
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High Output at Low Cost! 


The surest way of retaining 


Not only does it give you 


provides high-output, low-cost 
production for critical tolerance 
and finish requirements. 


metal forming is recognized as a 
major source of supply for critical 


high-torque Jet-Engine Bolts. 


parts quality that meets even the 
most rigid specifications. 


When you need fasteners or special 


metal parts... 


AMCAR SCREW & MFG. CORP. 


607 EIGHTEENTH AVENUE, ROCKFORD, ILLINOIS 


high tensile strength in heat resist- 
ing alloys is Cold-Flow processing. 


maximum structural strength, but it 


That's why Camcar and its Cold-Flow 


military specifications — such as these 


Proven performance of this type of 
requirement is your assurance of metal 
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to determine the loss of insulation due 
to abrasion. By grounding the abrader 
tool and putting the specimen in 
series with a relay the tester can shut 
itself off when the insulation is worn 
through. A timer counts the length of 
test. Temperature conditions can be 
met by a thermostatically controlled 
air heater. 

When testing cable jacketing, a 
reading is taken 30 sec. after contact 
of the abrader which is then lifted 
and the specimen moved to some other 
position. Wear is measured by indi- 
cator reading before and after. 

Early in 1944 tests made on three 
jacket compounds, (a) 60 per cent 
natural rubber, (b) GR-S rubber and 
(c) neoprene, on FXS 238 Type XIII 
cable supplied by one cable manufac- 
turer indicated a 25 per cent superior- 
ity for GR-S which was later substan- 
tiated by the National Bureau of 
Standards in a report on tire wear. 

When testing bare wire the ener- 
gizing switch is closed and the wire 
conductor is connected in the test 
transformer circuit. The abrader load 
is adjusted to 2 lb. When breakage 
occurs the relay opens the circuit 
stopping the test; the number of 
abrasions may be recorded by electric 
counter or clock. 

In all tests it has been observed that 
the abrader is self cleaning eliminat- 
ing any errors due to interference by 
loose particles. 

Excellent agreement has been ob- 
served between test results obtained 
from this machine and service observa- 
tions. The great advantage of this 
tester over those now in use is that 
continual replacement of the abrasive 
is not necessary and a quantitative 
determination of abrasion resistance 
is very easily made. 

In a group of three papers detailed 
property values of newer insulating 
resins were presented and discussed: 
“Teflon Tetrafluoroethylene Resin,” by 
B. E. Ely, Polychemicals Dept., E. I. 
du Pont de Nemours and Company; 
“Properties of Fluorothene (monochlo- 
rotrifluoroethylene) Insulated Wire,” 
by W. J. Canavan and A. E. Maibauer, 
Bakelite Company, and “Rigid Poly- 
vinyl Chloride Insulators,” by W. de 
Camp Crater, Jr., and M. J. Kleinfeld, 
Naugatuck Chemical Division, U. S. 
Rubber Company ood 


Combined Reprint on 
Plastics and Dielectric Materials 


New 92-page reprint includes full 
text of 14 articles on significant de- 


velopments in this field. For com- 
plete review see page 208. Single 
copies are obtainable for $3.00 on 
orders accompanied by remittance. 
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Fansteel 
ELECTRICAL CONTACTS 


This modern newspaper press is dependent upon the controls which put it 
into action, and the controls are no better than the electrical contacts in 
them. Fansteel is a pioneer in the engineering and manufacturing of electrical 
contacts. Years of experience in metallurgy and electrical engineering, plus 
working in close cooperation with thousands of users of electrical contacts 
have resulted in better electrical contacts by Fansteel. Shown here are just a 
few of the countless designs and compositions of Fansteel Electrical Contacts 


.-. each to do a particular job better. 





a & a 
Ask for our booklet You are invited to consult Fansteel engineers on your electrical contact prob- 
“Fansteel Electrical Contacts : mA 
— Engineering Information’’ lems. Fansteel Metallurgical Corporation, North Chicago, Illinois, U.S.A. 
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“Let's take this capacitor problem to C-D” About 3 times out 
of 4, we find that a capacitor problem submitted to us has come up 
before, and the solution is all ready and waiting. 


Coincidence? No, just that C-D is usually called on to tackle the 
capacitor problems of other companies engaged in the same type of 
work as your own. 





If your problem is new or old, our engineers will be glad to collab- 


orate with you. Dept. 9.13, Cornell-Dubilier Electric Corporation, 
South Plainfield, New Jersey. 


CORNELL-DUBILIER 


world’s largest manufacturers of capacitors 


@ ss - FR 


SUBSIDIARY CAPACITORS VIBRATORS ANTENNAS CONVERTERS 





ROTATORS 


SOUTH PLAINFIELD, N. J, + NEW BEOFORD, WORCESTER AND CAMBRIDGE, MASS. + PROVIDENCE, R. 4. 
INDIANAPOLIS, IND. * FUQUAY SPRINGS, N.C. * SUBSIDIARY, THE RADIART CORP., CLEVELAND, O. 
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(Continued from page 118) 





heavy-duty container, but it found 
favor with the advertising and sales 
personnel who saw a _ possibility of 
having the container do two jobs— 
transport the new automatic washer 
successfully, and act as a travelling 
| billboard through the chain of dis- 
| tribution. 

As soon as the engineering depart- 
ment began to see the possibilities of 
the Drumpak, Gaylord was given per- 
mission to view the new machine on 
a confidential basis. Measurements 
| were taken and a correctly designed 

container developed. Several hundred 

containers were manufactured for 
further study against actual shipping 
results. 


After new studies of carloading 
bracing problems, one sample design 
was agreed upon and test shipments 
started to six widely scattered points. 
Out of a total of several hundred 
washers shipped, only three showed 
damage, and even this was not neces- 
sarily charged against the package. 

As shipments had been made under 
a test shipment permit, application 
was made to the railroads for accept- 
ance of the package as a container 
under Rule 41. Following a_ public 
hearing, the railroads’ Classification 
Committee accepted the Drumpak 
heavy-duty container and_ provided 
package number 1010 in the clas- 
sification. Complete details on the 
package are given in the captions of 
the photographs. oOo 4 


Discussion 


Relay Reliability 


Rudolf Steiner, Electrical Engineer, 
Levittown, Pa. 


IN THE ARTICLE “What Makes for Re- 
liability in Relays” published in the 
October 1952 issue of ELECTRICAL 
| MANUFACTURING the editors invited 
comment, but before doing so I 
would like to emphasize that the 
opinions expressed herein are my own, 
| irrespective of any of my past or 
| present professional affiliations. 
| The author, Professor Cameron, 
| listed three basic reliability considera- 
tions (1) Knowledge of what the user 
wants from the relay is essential but 
| may be beyond the present capabil- 
| ities of the materials, engineering and 
| manufacturing. (2) The contemplated 
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A remarkable improvement has been made in insulat- 
ing materials. The new Polyken Tape No. 822 does 
the whole job by itself. No packs, wraps or com- 
pounds are needed. Your insulation takes only half 
as long to apply. 

You'll find No. 822 ideal for splicing, wrapping, insu- 
lating and coating wires, switches, controls, conduits, 
dozens of different uses. And No. 822 is only one of 
more than 100 Polyken Tapes made to save you time 


and money. Send in the coupon today for free samples 
and booklet! 





Replacing complicated and cumbersome wraps and packs. Polyken No. 822 is equally good for high or low-voltage protection. Though it 


is shown here on a low-voltage switch gear, Polyken No. 822 is the one tape that does all electrical jobs—and economically, too. 


replaces all 
packs, wraps and compounds 


Only 9 mils thick, but with a dielectric strength of 
10,000 volts. 


Polyken No. 822 is the only successfully oriented 
polyethylene tape with a pressure-sensitive adhesive. 


It’s elastic, stretches to conform to odd-shaped 
surfaces. 


Excellent corona-quenching qualities. 
Solvent-proof. 
Resists electrolytic corrosion. 


Moisture resistant. 








ssitiectine cece encncinsiiiiiiaiiiial aussie ileal mail 
Polyken, Dept. EMA, 222 West Adams St. ! 

Chicago 6, Ill. | 

For specifications, samples, and further information l 

on No. 822 and other Polyken tapes, please send me | 

your FREE BOOKLET, “Tape is a Tool.” 

- : . Name Title | 

ao | 

Company i 

INDUSTRIAL TAPES ble I 
Department of Bauer & Black. i ne | 

Division of The Kendall Company = ota 
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««-give positive, powerful snap action! 


| races are made to compensate 
mcrease as the Solenoid air gap 
g substantially constant torque 
olenoid stroke. The rotary snap-action 
can be efficiently harnessed with a 
linkages, through the use of one or more 
‘standard features available on all models. 





As can be seen from the exploded view, Ledex Rotary 
Solenoids are simply constructed with few moving parts. 
All parts are manufactured to exacting tolerances and are 
carefully inspected and assembled. 

The copper wire coil, the heart of the Solenoid, was 

developed especially for this product. It is wound by a 

precision winding process that puts a maximum amount 

of magnetic wire into available space . . . giving tre- 
mendous power to compact Ledex Rotary Solenoids. 





Engineering data is available upon request. 
Write for descriptive literature today! 





123 WEBSTER STREET, DAYTON 2, OHIO 










specifications can only be right if the 
prospective user is familiar with what 
the industry can furnish. The essence 
of each specification is that “the relay 
should work.” Many specification re- 
quirements may infringe upon design, 
something that should not be at 
tempted by any specification. Once an 
understanding has been reached on 
the first two counts, i. e. the knowl- 
edge about performance and the speci- 
fications, the third consideration, cor- 
rect application, will follow from the 
two foregoing considerations. 

Relays are comparatively old in 
their conception and have—without 
undue criticism—changed very little in 
physical appearance. They have re- 
mained delicate devices and are for 
this reason often considered to be in- 
struments rather than components. It 
was not far back when relays could 
be used safely only if mounted rigidly 
on rugged structures, within dust- 
proof and shakeproof rooms or build- 
ings. 

Now devices of like design and 
construction are called upon to func- 
tion under the most adverse environ- 
mental conditions. Furthermore, re- 
lays which previously were required 
only to close or open contacts upon 
energizing or deenergizing of a coil, 
are now supposed to operate within 
marginal pick-up and drop-out volt- 
ages, provide time delays on contact 
opening and closing and comply with 
numerous other performance limits. 
The coil and its magnetic circuit de- 
signed for doing certain basic work, 
is called upon to assume the duties 
of sensing means, electromagnetic 
contactor, voltmeter, timer and many 
other functions. 


Critical Characteristics 

Many such problems have been 
solved without resorting to means 
foreign to the basic relay construction. 
Many results, however, lean heavily 
on extremely critical material proper- 
ties, mechanical adjustments and cer- 
tain incidentals. Some of these de- 
tails cannot be controlled by those 
not fully familiar with this art, and 
this is detrimental to maintenance. 
Other critical relay characteristics may 
change due to a new shipment of 
material having properties differing 
from the material used for the previ- 
ous production run. Insignificant 
changes in dies, jigs or fixtures may 
account for other performance diff- 
culties. The operational problems 
seem to increase if, in view of addi- 
tional requirements, custom-made and 
custom-adjusted relays take the place 
of general-purpose type relays from 
mass production. 

The trend, if any, has been away 
from standardization. Each relay 
manufacturer seems to be interested 
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_ here’s what they 


do for you they protect your produce from 


thread wear and stripping for life in every kind 


they Save money because they 


strengthen threads and make fewer fastenings do 
the same holding job...they make lighter bosses 
and flanges practical...and they save weight in 
two ways: (1) by permitting use of cap screws 
instead of bolts and nuts or studs and nuts; (2) by 
putting smaller, shorter, fewer cap screws to work 
than required for unprotected threads. 


of metal, in plastics or wood. They preserve your 
customer good-will by preventing complaints 
about thread failure. 


they meet fast production line 


requirements...Simply drill and tap as usual, then 
wind in Heli-Coil Inserts for permanent, armored 


threads. 


no other method is so simple, effective and 
practical—especially in aluminum and magnesium 


So easy to use! Average time 
to install 3 seconds! 
Drill... Hole is drilled in conventional 
way—right on production line. Tap 
...Hole is tapped with Heli-Coil tap to 
receive insert—right on production line. 
install...Insert is installed in tapped 
hole with hand or machine inserting tool 

— right on production line. 


What Heli-Coil Inserts Are 
Heli-Coil Inserts are precision formed 
thread liners of stainless steel or phos- 
phor bronze wire, diamond-shaped in 
cross-section. They are available for 
National Coarse, National Fine and Uni- 
fied threads, pipe threads and aviation 
and automotive spark plug threads. They 
are made in all standard sizes and lengths 
for assemblies requiring Class 3, 3B, 2 
or 2B fits. 


APPROVED FOR ALL MILITARY 
AND INDUSTRIAL USES 


JANUARY 


These and many other advantages can mean 


about Heli-Coil Inserts for your own benefit. 
much to you. Why not convince yourself 


Returnthe couponnow and get all the facts. 
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HELI-COIL CORPORATION | 


281 SHELTER ROCK LANE, DANBURY, CONN. 


[] Please send Heli-Coil Catalog and Sample Heli-Coil Insert. 





() Attached is drawing of our product. Where do you recommend 
using Heli-Coil Inserts? 
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CITY ZONE STATE @ 1964 
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WHEN YOU ORDER 


WELLS 








HERE'S wHan<< 
you GET &\. 


Gl IMMEDIATE DELIVERY FROM STOCK 


(in any quantity) 


Ei FINEST QUALITY OF FAMOUS BRANDS 
E) GENERALLY LOWER PRICES 


CJ RETURN PRIVILEGE FOR FULL 
CREDIT IF NOT SUITED TO YOUR 
REQUIREMENTS 











The valuable service Wells provides to 
the industry is being used by many of 
our greatest manufacturers as a matter 
of course. 


Our vast stock (the world’s largest) 
may contain just the components you 
need to fill urgent orders — at a substan- 
tial savings in time and cost. 


ADEL CLAMPS « ANTENNAS, Insulators, Mast Sec- 
tions *« BINDING POSTS ¢ BLOWERS «+ CABLE 
ASSEMBLIES « CHOKES « COILS * CONDENSERS 
Oil Filled, Bathtub, Hearing Aid, Transmitting Micas, 
Silver Micas, Ceramic, Variable, Trimmer ¢ CRYS- 
TALS « FILTERS * FUSES & MOUNTINGS « GEN- 
ERATORS * GROUND RODS « HEADSETS « 1-F, 
COILS *« JACKS « JACK BOXES « KEYS, Telegraph 
KNOBS « LAMPS « LORD MOUNTS « LUGS 
MOTORS & BRUSHES « PLUGS « RECTIFIERS Selen- 
ium, Copper Oxide, Meter, Diode * RESISTORS—AIll 
Types ¢ SELSYNS ¢ SOCKETS «* SWITCHES 
Aircraft, Micro, Switchettes, Toggle * TIMERS * TUB- 
ING—Flexible « TUNING SHAFTS « TRANSFORMERS 
All Types * VIBRATORS * WALKIE TALKIES 


DYNAMOTORS 


OVER 100,000 


® NEW DYNAMOTORS 
IN STOCK! 


DM 32A — DM 53A — PE 86 — PE 101C 
DM33A—D101 — PE 94, etc. 

Large quantities of brushes for all 
types of dynamotors and motors. 


Write us for quotations. Advise us 
your requirements. 


A complete Signal Corps stock number list- 
ing of items in our stock. Write for listing 
No. $G-200. (For government agencies and 
contractors only.) 

Manufacturers and distributors—write for 
new Condenser Catalog C-10 now available. 


Write, Wire, Phone Your Requirements 


all phones: SEeley 8-4143 





833 W. CHICAGO AVE., DEPT. M, CHICAGO 22, ILL. 
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in the development of new relay types 
which will satisfy particular, perhaps 
isolated, needs. The relays then be- 
come “standard” catalog items. Some 
manufacturers list hundreds or thou- 


| sands of them. Consequently, there 


are at least as many representative 


| relay standards as there are manu- 


facturers. Effective relay standardiza- 
tion for purposes of unrestricted inter- 
changeability so far has not gone far 
beyond that for commercial hardware. 

It would appear therefore that great 
caution is in order as regards the es- 
tablishment of performance require- 
ments and expected relay perform- 
ance. Modifications of traditional 
relay constructions do not seem to 
furnish the desired qualities. 

Standardization usually covers the 
unification of qualities which are 
proper and adequate for a given pur- 
pose. Some relays are made to serve 
many purposes. In general, effective 
standardization has so far extended 
only to simple devices. If a relay is 
to operate in excess of its fundamental 
assignment, it can no longer be con- 
sidered a simple device and the out- 
look for effective standardization as- 
sumes a more complex character. 

“Standard” denotes the means of 
determining what a “thing” (relay) 
should be. Obviously, there will be 
many standards if there are many 
things to be covered. Standards will 
apparently not reduce the varieties of 
relays required or desired; they will 
merely cause like types to display like 
properties and to comply with like 
performance requirements. Of course, 
this would be a great accomplishment. 
Indications are that the countless relay 
types will then be listed in reference 
handbooks, as voluminous as_ those 
available now on vacuum tubes with 
provisions for future expansion as new 
relay types appear. Such standards 
will have to be based on the engi- 
neering and design cooperation of all 
manufacturers concerned. 

Indications are that standardization 
is both a necessary and a difficult 
task, but standardization does not 
necessarily amount to simplification, 
general unification or reduction of 
relay species. It further becomes evi- 
dent that standards furnish the re- 
quirements for reliability but that the 
existence of standards does not—per 
se—cause relays to be reliable. 

It might be in order to suggest, 
in conjunction with the preparation 
of standards, the consideration of nov- 
el relay designs that will lend them- 
selves readily for compliance with 
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Eight decades ago 70% of all gainful workers 
in the U.S. A. toiled in agriculture. Today farms 


and factories, put together, account for less 
than 40%. 


Where do the rest serve? Chiefly in distribu- 
tion, which includes the physical movement of 
products to buyers, and all forms of selling, 
advertising and sales promotion at the manu- 
facturing, wholesale and retail levels, as well as 
the widely varied services related to the main- 
tenance and use of American products. 


With over 60% of our total labor force fall- 
ing outside of farm and factory employment, 
obviously salesmen on the front line of selling 
contribute greatly to the productivity, prosperity 
and the world’s highest standard of living en- 
joyed by the U.S. A. 


Without sales a business fails and jobs vanish. 
No matter how good a product may be, it must 
be sold in competition with other goods. A 
salesman sometimes finds his products not truly 
competitive. He then exercises tremendous pres- 
sures on his employer for better products, lower 
prices, or both. Thus, competitive selling greatly 
influences the progress of American prosperity. 

Countries where selling is inefficient, re- 


stricted or eliminated generate far less wealth, 
happiness and security. 


Competition, especially competitive selling, 
is a great American Freedom. Let us preserve it 
to assure Progress For All Our People. 


This report on PROGRESS-FOR-PEOPLE is published by this 
magazine in cooperation with National Business Publica- 
tions, Inc., as a public service. This material, including 
illustration, may be used, with or without credit, in plant 
city advertisements, employee publications, house organs, 
speeches, or in any other manner. 
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Evaluation of Core 
Materials for Magnetic 
Amplifiers — I 


(Continued from page 73) 





inside and outside cores are shown in approximately 
correct phase relation, the total flux for the inside 
core is seen to go through zero about 45 electrical 
degrees earlier than in the outside core; yet both go 
through maximum flux together. This means that only 
at some median point in the mid-thickness is the flux 
in the material nearly sinusoidal like the total flux of 
the composite core. At all other points the flux is dis- 
torted, the amount being proportional to the distance 
from the median point. The waveforms of the induced 
voltages for the inside and outside portions show how 
severe this distortion really is. 

When flux-current loops for the inside and outside 
cores in Fig. 6 are plotted against the common ex- 
citing current, they show clearly that the inside core 
has undergone the major part of its flux change be- 
fore the current is high enough that the outside core 
makes its major flux excursion; then they go on to 
saturation together. Obviously the high degree of 
harmonic distortion noted in the flux wave for both 
the inside and outside portions of the core means that 
both the hysteresis and eddy-current components of 
core loss will be much larger than would be the case 
for a core having smaller annular build-up, and con- 
sequent lower distortion. For materials having very 
rectangular hysteresis characteristics, this increase in 
loss can be surprisingly high. Under these circum- 
stances true material characteristics cannot be ex- 
pected in thick or “squatty” cores. The same effects 
are present in cores stacked from laminations, but the 
presence of air gaps makes the effects less pronounced. 

In addition to being sensitive to stress, waveform 
and core dimensions, the magnetic material may have 
substantial temperature sensitivity. All materials used 
for magnetic cores will undergo some reversible shift 
of magnetic characteristics with temperature. The 
amount of change varies with the type of material, the 
original level of its magnetic properties, and its thick- 
ness and volume resistivity. Rising temperatures al- 
ways result in a decrease in saturation induction and 
a reduction of eddy-current losses (because of increas- 
ing resistivity); but such properties as permeability 
and hysteresis losses may increase or decrease with 
temperature, depending on the alloy and the operat- 
ing induction. 

At any rate, the flux-current loop will nearly always 
undergo significant change for a temperature change 
within the operating range of magnetic amplifier cores. 
Figs. 7 and 8 show the effects for flux-current loops on 
toroidal cores for two materials for magnetic amplifier 
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Toroidal core of 2-mil Armco Orthonik 
Width" in., ID=15% in., OD=2 in. 
400 cps 


25 C ambient 


105 C ambient 





(A) Bu—14.9 (B) By—13.65 
By —14.8 By =(3.2 

(NI) «— 0.55 (NI) w— 0.43 
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(C) By —15.2 (D) By—14.15 
Br —14.9 By —13.4 
(NI) u= 8.0 (NI) u.—= 8.0 

(NI), 0.285 (NI)c= 0.225 





(E) By—15.2 (F) By—14.15 
Br —14.9 Bx 13.4 
(NI) «= 8.0 (NI) «= 8.0 
(NI)c= 0.285 (NI)c—= 0.225 


By and By, in kga (NI)y and (N/J)c in amp-turns/cm 





FIG. 7 


elevated temperatures on the flux-current relationships 


Loops illustrating the effect of operation at 


in a toroidal core of oriented 48 per cent Ni-Fe alloy. 


applications: 2-mil thick oriented 48 per cent Ni-Fe 
alloy and 4-mil thick oriented 3 per cent Si-Fe alloy. 
Both cores have the same dimensional ratios and are 
operating at the same frequency. Note that as the 
temperature was raised from 25 C to 105 C, the de- 
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Combined Reprint Coming 


SHORTLY after publication of the second part of this 
article in the February issue, both parts will be 
combined in one reprint. When ready, single copies 
will be supplied without charge through the Reader 
Inquiry Facility, or by letterhead request addressed 
to 


J. A. Campbell 
Director of Reader Service 
The Gage Publishing Company 
1250 Sixth Ave., New York 20 


Additional copies will be obtainable while the 
supply lasts at established prices depending on 
quantity; write for quotation. Single copies may 
be reserved now by letterhead request. 


crease in induction at a given magnetizing force is 
greater in the nickel alloy, Fig. 7, than in silicon-iron 
alloy. There appears to be no appreciable decrease in 
rectangularity for either alloy. Both materials show a 
decrease in width of the loop with increasing tempera- 
ture, indicating that the expected decrease in eddy- 
current losses has not been offset by any appreciable 


increase in hysteresis loss. However, temperature co- 
efficients of this magnitude will affect the control char- 
acteristics of a magnetic amplifier and therefore need 
to be considered in design. 

In Part II to follow, a test circuit will be described 
for establishing the control magnetization curve for 
any core material. OOC 
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Magnetic Amplifiers 


For earlier articles in ELECTRICAL MANUFACTUR- 
ING published in a continuing editorial program on 
this subject see: 

Magnetic Amplifiers for Control Applications, July 
1952, page 254. Annotated list of 70 references 
starting with an article in 1948 on a new type of 
core material which made the device possible. 


Articles published since the above bibliography 
was issued include the following: 


Packaged Drives with Electronic Building Blocks, 
September 1952, page 110. Motor control circuits 


276 











Toroidal core of 4-mil Armco Tran-Cor T-O 
Width—'% in., ID=15¢ in., OD=2 in. 
400 cps 


25 C ambient 105 C ambient 
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FIG. 8—Loops illustrating the effect of operation at 
elevated temperatures on the flux-current relationships 
in a toroidal core of oriented 3 per cent Si-Fe alloy. 


employ magnetic amplifiers to regulate speed, 
limit current, control acceleration. 

High-Speed Magnetic Amplifier, November 1952, 
page 98. New circuit with an inherent response 
time of one cycle and a typical design calculation. 

Adjustable-Speed Drives, November 1952, page 113. 
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Safe Minimum Distances 
for Electrical Creepage 


and Clearance 


(Continued from page 83) 





spacing. In general, the severity of this conditioning 
is such as to mask the effects of material and spacing. 

c. The resistance of arc materials except the GMG- 
PAR recovers satisfactorily from 96 to 100 per cent 
RH plus dew conditioning after being placed for 48 
hr in a 50-per cent ambient. 

d. Although the data were not presented in this 
report, measurements on the effect of salt-spray am- 
bients showed that this condition in general reduced 
resistance values to a far greater degree than the 96 
to 100 per cent RH plus dew condition. 

e. Voltage breakdown values (60 cps) in Condition 
“A” are essentially independent of the material. This 
may be attributed to the fact that the voltage break- 
downs are all in air. There is the expected increase 
of voltage breakdown values with increased spacing. 
These values compare closely with corresponding 
values for needle-gap air breakdowns. 

f. Conditioning at 96 to 100 per cent RH plus dew 
produced decreases in voltage breakdown values at 
60 cps in some materials more than others. In GMG- 
PAR it is less by a factor of four than at Condition 
“A.” An average factor for the other materials is about 
two. If the lowest values instead of the average are 
considered, the effect of this condition as compared 
to Condition “A” is much more marked. This is be- 
cause with water droplets condensing on the surface 
in random fashion occasional breakdowns were either 
fully or partially surface breakdowns instead of air 
breakdowns, thus giving much lower values. The 
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1 32-in. and 1/16-in. spacings fail in such a severe 
ambient. The results discussed in this paragraph and 
(b) above both indicate the value of using barriers. 

The results of resistance measurement on specimens 
of the five materials with 0.025 gm/spec. contaminant 
on the surface in humidities ranging from Condition 
“A” (50 per cent RH) to 100 per cent RH are not 
included but may be summarized as follows: 

a. For humidities up to about 75 per cent RH, 
specimens having a surface layer of contaminant show 
only slight decreases in resistance compared with the 
uncontaminated specimens. 

b. For higher humidities there is progressive de- 
terioration of surface resistance, with only the largest 
spacings able to withstand the combined effect of 
contaminant and 100 per cent RH plus dew. In this 
latter case even the 0.75-in. spacing shows values as 
low as one megohm. 

The breakdown voltage for specimens of the five 
materials tested with and without surface contami- 
nant, for both Condition “A” and 100 per cent RH 
plus dew were obtained for 4.2 mc, for impulse volt- 
ages, and for 60 cycles. Curves of average and lowest 
breakdown voltage vs spacings are presented in Fig. 4. 
The laminate materials tested were paper-base, fabric- 
base, and glass-base phenolics; glass-base melamine; 
and glass-base (fine-weave ) silicone. The conclusions 
derived from these data are: 

a. Dry contaminant on the surface of the specimen 
does not appreciably change the breakdown voltage 
values for 60 cps impulse voltages and only slightly 
affects the 4.2 mc values. 

b. The 100-per cent RH plus dew condition mate- 
rially reduces the breakdown voltages in all cases. 

c. The average values of breakdown voltages are 
lower in the above ambient for the specimens with 
the contaminated surfaces. 

d. The 4.2-mc voltage breakdown values are lower 
than those for 60 cps with the difference increasing 
with larger spacings. 

e. The impulse voltage breakdowns are lower than 
those for 60 cps but higher than those for 4.2 mc. 

f. The voltage breakdown values increased with in- 
creased spacing for the dry conditions in a manner 
comparable to needle-gap air breakdown. There is 
only slight increase with spacing for the 100-per cent 
RH plus dew conditions. 

A typical specimen with 0.025 gm of contaminant 
on the surface is shown in Fig. 5. 


Developing Specification Values 

The information obtained in this investigation now 
has to be developed into specification value. Such 
specifications (to insure safe equipment operation ) 
must necessarily incorporate a safety factor over actual 
failure values. They must take into account actual 
ambient conditions and surface contamination likely 
to be encountered. 

If an attempt were made to adopt a single set of 
spacings to meet all possible conditions, the safety 
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Fig. 5—Glass-base phenolic (GBE) specimen with 0.025 gm 


contamination before conditioning. 


factor involved would of necessity be so large as to 
defeat the objective of this project. It therefore ap- 
pears necessary to make up several sets of specifica- 
tion values depending on the conditions the equip- 
ment is expected to meet. Definite spacings to meet 
three sets of conditions of increasing severity seem to 
offer the best solution to the problem and to provide 
the most usable data for meeting specific design 
situations. 

A set of spacings will consist of a clearance value 
and a creepage value. Reference to definitions in 
Table I shows that the clearance value is related to 
breakdowns through air. The data accumulated in 
this report show that the breakdown voltage even for 
small gaps, (as long as the breakdown path is in air) 
is quite high. However, when the surface is sufficient- 
ly conducting to cause the breakdown to be along the 
surface the values drop considerably. If only one value 
of spacing were to be specified instead of both clear- 
ance and creepage value, this single value would have 
to take this latter type of breakdown into considera- 
tion. In the system here set up, this is not necessary 
since the creepage value will be made adequate to 
prevent voltage breakdown along the surface. That is, 
since the metallic and insulating parts must be so 
shaped and mounted as to satisfy both clearance and 
creepage requirements, these conditions are adequate 
to prevent failures. 

It would seem that this would result in a single 
clearance value for each voltage and several creepage 
values to meet increasing severity of conditions. This 
is not so, because for more severe conditions the clear- 
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ance spacing must also be somewhat increased to 
offset a combination voltage breakdown both through 
air and across the surface. For example where a flat 
barrier is used, the breakdown could take place from 
metal through air across the top surface of the barrier 
and thence through air to metal again. This might 
occur if the top of the barrier has a surface layer of 
moisture or a moist contaminant layer on it. The 
creepage value must be sufficient to perform these 
(1) It must prevent voltage break- 
downs of the surface type. (2) It must assure suffi- 
ciently high resistance values to allow for proper 


two functions: 


operation of the equipment. 

Next consider the nature of the safety factor. In 
using the available data, it is intended to use the 
lowest voltage (or largest spacing) failure value. This 
is, in itself, a form of safety factor since this value 
corresponds to the most severe conditions of tests, and 
also because this lowest voltage failure value is the 
lowest among tests at 60 cps, 4.2 me and impulse 
voltages. But it is still necessary to incorporate an 
additional safety factor. To do this, a combination of 
an industry standard with an analysis of the shipboard 
conditions which are to be designed for will be tried. 
The former is the voltage criterion for testing elec- 
trical insulation as follows: 


Test at 
600 volts or less. . .2 rated voltage 1000 volts 
(with a minimum of 1500 volts) 

greater than 600 volts 
2% X rated voltage 


For equipment rated 


1000 volts 


The concepts developed in this discussion are now 
applied. Consider applications up to and including 
500 volts. It is proposed to combine these in a single 
set of values derived for 500 volts since this will cer- 
tainly cover the lower voltages and simplify the spec- 
ification. If the stated formula is applied, the value 
corresponding to 500 volts is 2 « 500 + 1000 = 2000. 
To find the spacing values which correspond to failure 
for 2000 volts, refer to the graphs in Fig. 4 for 50- 
per cent RH condition with and without contaminant. 
It is seen that the lowest breakdowns at 2000 volts 
occur for about 1/4 in. spacings. By referring to the 
two sets of curves for 100 per cent RH plus dew with 
and without contaminant a value of about 3/4 in. will 
represent the lowest voltage failure for 2000 volts 
under these conditions. 

Reference to the data on which the curves were 
based indicates that the values taken from them are 
justified except in the case of 100-per cent RH plus 
dew for 4.2 mc where even 3/4 in. did not support 
200 volts. However, except for one isolated break- 
down which the original data show as being due to 
formation of almost a continuous water film on the 
surface of the material, the 3/4 in. did support 1000 
volts at 4.2 me for 100-per cent RH plus dew condi- 
tions. It is, therefore, believed that a combination of 
a clearance spacing of 1/4 in. with a creepage spacing 
of 3/4 in. would (both by industry standards and the 
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data developed through this investigation) stand up 
under the most severe of 500-volt applications. These 
values are designated as Set C. 

If the conditions to be met by the equipment did 
not involve conditions such as 100 per cent RH plus 
dew, on which the curves on the right side of Fig. 4 
were based, but rather involved no contamination and 
low humidities, or no condensation in the presence of 
high humidities, then the 1/4-in. value could be 
adopted as the creepage rather than as the clearance 
value, which was done for Set C. This new set which 
has a creepage value of 1/4 in. is called Set B. Now 
to determine the clearance value for Set B. Accord- 
ing to the procedure used so far, it would also be 
% in. to meet the 2 * voltage + 1000 criterion. How- 
ever, study of the two left-hand curves of Fig. 4 and 
the supporting data indicate that a smaller value 
would be satisfactory. This is partially supported by 
the previously mentioned fact that both the clearance 
and creepage values must be satisfied in any spacing 
design. This means that for a flat surface, the %-in. 
minimum creepage spacing would require a spacing 
of % in. even though the minimum clearance of % in. 
is allowed. If a barrier were used, the %-in. clearance 
could occur together with a %-in. creepage spacing. 
In this latter case, it is believed that the large safety 
factor set up by industry standards is not necessary. 
This is supported by a study of the two left-hand 
curves of Fig. 4. A clearance value of % in. is therefore 
recommended for Set B. 

There may be instances where a designer of equip- 
ment has other factors to consider which make it de- 
sirable to operate with a lower factor of safety. For 
such cases the following values, designated Set A, are 
intended: Clearance 14, in., and creepage % in. 

The next step is to verify by means of the resistance 
data the A, B, and C creepage spacings as adopted 
here on the basis of breakdown voltage data. For Set 
A, refer to Table III data for Condition “A.” For %-in. 
spacing a minimum value of 1000 megohms is main- 
tained. Thus the Set A value of creepage will meet 
mild conditions satisfactorily. The Set B and Set C 
creepage values are % in. and % in. respectively. Re- 
ferring again to the table it is seen that the %-in. 
spacing is generally adequate for maintaining a mini- 
mum of about 10 megohms except under the most 
adverse condition of condensation for a 24-hr period, 
or when the material used is glass-melamine laminate 
with the surface leakage direction along the lamina- 
tions. If latter is ruled out as a suitable material, the 
Set C creepage value of % in. is satisfactory since the 
most adverse conditions are covered by special designs 
(Set D). 

The Set B creepage value is not supposed to be ade- 
quate to meet conditions of high humidity with con- 
tamination, and hence is satisfactory in the sense that 
even up to 93 per cent RH with surface contamination 
a spacing of % in. is able to maintain several meg- 
ohms of resistance. However, the closer the data in 
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Table [V—Electrical Creepage 
and Clearance Distances* 


Creepage 

Voltage 

a-c or | Clearance, | Open, Enclosed (dripproof 
dc- Set?) in. in. or better), in. 
To 150 A lé ly ly 
B lK 4 ly 
: 4 3 uh, 
150-300 =A ly ly v4 
B ly 4 \y 
C “4 4 M2 
300-600 ly i 4 
B ly ZA A 
Cc \4 34 “4 
600-1000 A YZ 4 YA 
B 4 | 34 
1 2 2 l 1 2 


* As they appear in Specification MIL-I-983, Interior 
Communications Equipment, General Specification. 


»Set A—These spacings are intended for use in equip- 
ment where the effect of a short circuit is limited to the 
unit and where normal operating powers up to 50 watts 
are involved. Any material permitted by other applic- 
able requirements may be used. 


Set B—These spacings are intended for applications 
where secondary short circuit protection in the form of 
fuses, circuit breakers, etc., are provided and where the 
normal operating power does not exceed 2000 watts. 
Material shall be as specified for Set A up to 300 volts; 
electrical grades of fire- and arc-resistant materials 
(Classes B and H insulation) shall be used for higher volt- 
ages except when otherwise approved. 


Set C—These spacings are intended for power applications 
in excess of 2000 watts but still protected by secondary 
devices which can safely interrupt resultant. short-circuit 
currents. Electrical grades of fire- and arc-resistant mate- 
rials (Classes B and H insulation) shall be used except 
when otherwise approved. 


Table III is scrutinized the stronger becomes the con- 
viction that these creepage spacings are minimum 
spacings and that the use of barriers should be very 
strongly recommended. | 

Discussions and conferences with representatives 
of Bureau of Ships have indicated that the sets of 
spacing might be utilized as follows for 500 volts: 


Open? Enclosed 


Low-power vacuum tube circuits... A A 
Low-power up to 2828 CM wire.. B A 
Medium power, short circuit limited C B 
“Hi-Power,” short circuit “unlim- 

ited” such as sub-batteries ..... D C 


* Open—Any non-watertight but dripproof interior or exterior location 
* Enclosed—Closed and gasketed construction. 


The basis for choice of set of spacings is primarily 
the maximum short-circuit power available, and sec- 
ondarily the degree of enclosure. Set D would consist 
of spacings far in excess of the values recommended 
for Set C so as to be capable of giving satisfactory 
operation under the most adverse conditions imagin- 
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Reprint Available 
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will be supplied without charge to readers of 
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of Reader Service, The Gage Publishing Com- 
pany, 1250 Sixth Ave., New York 20. To 
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able. In the light of shipboard experience, the selected 
spacings and usage seem adequate to prevent failure. 

In summary, the following three sets of creepage 
and clearance spacings were recommended for appli- 
cations up to and including 500 volts. 


Clearance,in. Creepage, in. 


OS Le ered ae ree 46 Ig 
NR ee NE a ae gia ie Se Vy Vy 
RR raw he Ba Pele gia Vy 34 


This recommendation was accepted and appears in 
Specification MIL-E-917 Equipment, Electric Power, 
Basic Requirements for Naval Shipboard Use. It also 
appears in Specification MIL-I-983, Interior Com- 
munication Equipment, General 


shown in Table IV. 


Specification, as 
Ooo 


Cooling Methods 
for Integral-Hp Motors 


(Continued from page 99) 





exchanger as an appendage for the purpose of trans- 
ferring heat from one air circuit to another. Therefore, 
a fan-cooled motor cannot be classed as a true heat- 
exchanging ventilated device even though the heat is 
being transferred from the internal air stream through 
the metal enclosure and into the outer air stream by 
means of convection and conduction. Heat exchangers, 
in order to be effective, must use large heat dissipating 
areas. This is particularly true when air is employed 
on one or both sides of an exchanger. 

It is evident from equation (1) that in order to 
transmit high rates of heat, there must be a high value 
of A, or area, since the overall coefficient U for air is 
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a relatively low value. Areas can be built up by alter- 
nate layers of metal sheets, finned tubing or cast 
finned radiators. In some of the earlier designs, a 
water-cooled radiator type heat exchanger was used 
with the inner air recirculated through it by a sepa- 
rate motor-driven fan. Many of these systems were 
bulky but quite effective and did a good job under 
adverse conditions, such as extremely heavy duty serv- 
ice and badly contaminated air. Variable motor speeds 
presented no problem. Much more compact modern 
versions of air-to-water heat exchangers have been 
developed in connection with the drive of the Gwalt- 
ney spinning frame (see Case History). 

Air-to-air heat exchangers obviate the need for a 
separate water supply and are quite compact. A type 
using finned tubes is sketched in Fig. 9. One motor 
with two impellers is used. The inner air is recirculated 
through the motor and heat exchanger tubes by the 
centrifugal blower; the external air is forced over the 
finned tubes by an axivane blower. 

An improvement over the design is shown in Fig. 10. 
Here the exchanger consists of a series of cast alumi- 
num finned convectors bolted together with suitable 
cast end ducts and assembled to the motor. The fan 
motor has two axivane impellers mounted on the 
shaft. The internal fan recirculates the inner air, the 
outer one forces the air over the external convector 
fins. The heat exchanger is an integral unit but may 
be mounted anywhere. This type of exchanger can be 
adapted to standard motors and can be designed for 





FIG. 9—Schematice diagram of air-to-air heat exchanger 
using finned tubes and dual blower. 
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The Simplex Model S-30C Wire 
Stripper employs a unique patented oscillating blade 
principle, unlike ordinary strippers, assuring a com- 
plete and clean stripping of insulated covering with 
single pull of handle. This engineering achievement 
also insures a permanent precision adjustment to all 
types of wire and cable in its capacity range until 
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commodate all cables up to 34” dia., stripping clean 
without scratching, marring or in any way injuring 
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for cable up to 1” diameter also indispensable for 
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Flat springs can be tricky little devils, particu- 
larly small precision heat treated parts, where 
space is limited, high stresses are involved, and 
close uniformity is necessary. It takes a GOOD 
spring maker—expert in design and heat treat- 
ing, equipped with a wide range of latest auto- 
matic equipment—to combine performance with 
economy in production of these vital parts. 










WIRE FORMS 


Design of the part determines most 
economical material. Fast auto- 
matic equipment, modern heat 
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explosion-proof service. 

Two other versions of air-to-air heat exchanger 
motors are illustrated in Figs. 11 and 12. 

Water-Cooled Machines. Direct water cooling is 
one of the most effective means of reducing motor 
temperatures. The usual manner of water cooling calls 
for a portion of the frame to be designed for circulation 
of water. The inner air is circulated to pick up heat 
from the windings. Fig. 13 shows a water-cooled mine 





FIG. 10—D-c motor with air-to-air heat exchanger with 
east fin convectors and dual blowers. 





FIG. 11—Another version of a d-c motor with air-to-air 
heat exchanger and dual blower. (General Electric). 
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motor. Powerful motors such as these do not take up 


much space. In mine machinery drive applications, 
air over-the-motor cooling is not often employed be- 


Cal 


FIG. 


an 


Copper tubes are generally used. Internal fan recirculates 


ise of the dusty atmosphere. OO! 
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Allis-Chalmers explosion-proof squirrel-cage motor. 


air through radial holes in rotor and stator. 


FIG. 13—Welded-on pads provide passages 





ing this heavy-duty mine motor. 


ELECTRICAL MANUFACTURING 


12—Tube-type air-to-air heat exchanger applied to 


for water cool- 




























crete tit. CC. LL LT 





Tw 














It Takes 
EXPERIENCE 
AND SKILL 


todoa 
Molding Job 
Like This! 

















This aircraft disconnect panel requires great dielectric strength 
and stability. It also requires molding skill of a high order to de- 
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panion problems in thermal design; balancing 
thermal and electrical design for most effective 
use of materials. 


Heat Exchanger for Totally Enclosed Motors, Sep- 
tember 1952, page 236. Separately powered fan 
used for external unit. 


Temperature Production in Electronic Design, Octo- 
ber 1952, page 116. Practical methods and 
charts relating temperature to heat loss through 
radiation and convection. 


Vapor Cooling for High Altitudes, October 1952, 
page 120. Problems encountered in cooling with 
air of decreased density; vapor cooling method 
described is independent of air density. 


Cooling Methods for Integral-Hp Motors, January 
1953, page 94. Survey covering types of forced 


ventilation and their relative effectiveness in 
reducing the amount of active material. 


Circuit Breakers 


For Electronic Circuits 


(Continued from page 93) 





category of circuit breaker classification. This feature, 
trade-named by the Heinemann Electric Company as 
“Companion-Trip,” is applicable to all hydraulic- 
magnetic single-pole circuit breakers. The principle 
uses the energy stored in the contact spring of one 
single-pole circuit breaker to produce consequent trip- 
ping of one or more additional single-pole breakers. 
The tripping force between the breakers is transmitted 
through the handles which are physically connected. 
Thus, it is now possible to employ three single-pole 
circuit breakers to provide three-phase protection 
on 400-cycle supply, requiring no greater energy for 
tripping than is required by a similar single-pole cir- 
cuit breaker. 

Another effect of military requirements upon cir- 
cuit breaker design has been the development of 
vibration-proof breakers suitable for mobile use 
aboard aircraft or other applications wherein exces- 
sive vibration may be encountered. Counterbalances 
are used on the armature and on the latch which bal- 
ance out the mass on the armature side of the fulcrum, 
thus nullifying the effect of vibration. 

In the majority of applications, trip-free construc- 
tion is required. With this construction, the contacts 
are independent of the operating handle and cannot 
be held in the closed position manually against over- 
load or short circuit. For those applications in which 
the function performed by the equipment is more im- 
portant than the equipment itself, a slight mechanical 
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modification of the standard construction will make 
it non-trip-free. This construction would be used 
where it is desirable to be able to keep the equipment 
in operation under emergency conditions. 

World War II taught many lessons concerning de- 
sign and construction of military electronic equipment. 
The great geographical diversity of the theatres of 
war imposed difficult problems of design predicated 
upon considerations of use under widely variant con- 
ditions of temperature, air pressure, and_ relative 
humidity. During the early months of the war in the 
Pacific, electronic equipment (such as radar) suffered 
rapid damage from fungus growth rendering it in- 
operative in as short a time as 36 hr. Immunity to 
fungus attack now is provided by special treatment 
with fungus-resistant lacquer developed to meet this 
pressing need. 


Auxiliary Switches 


Remote alarm or control functions may be provided 
by auxiliary switches of the snap-action type mounted 
on the back of the circuit breaker base. The actuating 
mechanism of the auxiliary switch may be such as to 
operate the switch only on automatic tripping, thus 
signaling only fault conditions. Otherwise, the auxil- 
iary switch may be applied to operate in conjunction 
with the circuit breaker main contacts, signaling when 
their position is changed either manually or auto- 
matically. The use of double-throw auxiliary switch 
contacts permits the circuit designer to select either 
circuit-opening or circuit-closing functions (or both) as 
determined by the job at hand. 

The almost exclusive use of hydraulic-magnetic cir- 
cuit breakers in electronic applications is due to the 
need for exact current ratings as well as flexibility in 
circuitry and time-delay characteristics for the specific 
application. The time-delay characteristic is deter- 
mined by the viscosity of the fluid used in the her- 
metically sealed hydraulic-magnetic time-delay ele- 
ment. Silicone fluid is used exclusively in hydraulic- 
magnetic time-delay circuit breakers of all types and 
ratings for application at any ambient temperature 
within the present limits of minus 55 C to plus 57 C in 
JAN-C-77A specification. Engineering research and 
development are being pressed actively to extend the 
lower temperature limit to minus 95 C. 

Hydraulic-magnetic overload coils may be wound 
and circuit breakers calibrated for any current from 
10 ma to 150 amp, continuous rating. For a special 
application, circuit breakers rated at 1 ma have been 
manufactured experimentally and, at the other ex- 
treme, circuit breakers have been produced with inter- 
mittent rating of 200 amp, a maximum-to-minimum 
ratio of 200,000 to 1. Special insulation has been pro- 
vided for circuit breakers to be rated for a working 
potential of 1000 volts. Overvoltage protection for 
expensive X-ray equipment has been provided by 
relay trip circuit breakers rated for low current (0.005 
amp) and high voltage, with resistors in series with 
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" the many we now make for industry. Perhaps one of eile hei theds ibchbediihidh tah col bed 
t= our present lamps may be the answer to your lamp SUBMIT  ualeeienteseeteetententaal ey 
r= problem. If not, perhaps we can develop the lamp you SAMPLES | nem INDUSTRIES. Inc. j 
‘ . or venue 
n need. Won‘t you consult us on your next job? Erom the most | Sycamore, Illinois | 
= FA ER FOR THE complete line of | Please recommend ni proper stripper for these j 
wir | mpl 
opel a st sy Mrippers IDEAL | for"inominen orgsine. 0 
8 ELECTRICAL INDUSTRY SINCE 1911 engineers will be \ For continuous production stripping. () j 
r pleased to recom- Also send catalog data. { 
y HERZOG MINIATURE LAMP WORKS INC.  Sersctrazes | com ~ 
; COMPANY ; . j 
E ’ thatbestmeets | ADDRESS 
5 12-23 JACKSON AVENUE your needs. : — wee Ce ee 
h LONG ISLAND CITY 1, N. Y. loon canes onaognemsnarcoedny oteasmanliagnicaneaa 
G JANUARY 1953 
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the coil in the anode circuit of the X-ray tube to 
limit the anode potential to 1,000,000 volts. In these 
high-voltage applications, the relay trip coil is always 
connected in the ground end of the high-voltage cir- 
cuit to limit the potential stress between the circuit 
breaker coil and magnet frame assembly. High-volt- 
age blowout coils have been incorporated in the sta- 
tionary contact structure of circuit breakers for 
overload protection of 1000-volt plate power supplies 
(motor-generator sets ) for military mobile radio equip- 
ment. Radium or fluorescent markings have been pro- 
vided on circuit breakers for position indication in 
darkness or under “black light” illumination. Special 
materials and techniques have been used, such as 
silver plating for low contact resistance, vacuum 
impregnation of coils for protection against moisture, 
irridite treatment for protection of metal parts, and 
tropicalization treatment for prevention of fungus 
growth. 

For certain applications, other types of protective 
devices may be used, such as current limiting ballasts, 
fuses or thermal overload release devices. Selection 
of the proper protective device should be predicated 
upon consideration of initial installed cost, cost of 
maintenance or replacements, weight, space require- 
ments, availability, and applicability to the specific 
application requirements. Of even greater importance, 
however, is minimum outage time, economic worth, 
functional importance of the equipment to be pro- 
tected, and the avoidance of unnecessary service 
interruptions. 


Effect of Service Temperature 


Careful consideration should be given to all factors 
affecting the suitability of any proposed device in 
order to avoid possible misapplication. Variations in 
ambient temperature may so change the characteristics 
of thermally operated protective devices that opera- 
tion at lower temperature may result in inadequate 
protection, although proper protection for the equip- 
ment may be afforded at the particular temperature 
for which the device is rated and calibrated. On the 
other hand, operation at elevated temperature may 
produce needless circuit interruption. A practical ex- 
ample of nuisance circuit tripping was made evident 
not so long ago at Wright Field. Thermal overload 
devices had been applied for protection of electric 
motors used for control of variable-pitch propellers on 
aircraft. The midsummer sun beating down on the 
field heated the planes and their component parts so 
much that the thermal protective devices tripped im- 
mediately upon attempt to operate the pitch control 
motors. Use of hydraulic-magnetic circuit breakers 
eliminated the difficulty. 

In summary, hydraulic-magnetic circuit breakers 
offer the electronic circuit designer complete freedom 
of choice in selection of ratings under widely variant 
conditions of current, voltage, frequency, and direc- 
tion of current flow for control of any measurable 
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BAKER CONTACTS 


OF PLATINUM, PALLADIUM AND SILVER 


‘ Our line of contacts contains rivets, studs, 
© Se” CC, screws, steel-back and _ solder-back buttons, 
washers, discs, rods, rings and special shapes. 
; a”, se We have a separate department devoted to con- 
rs) tact production and supply them in platinum, 
palladium and silver, both pure or in. alloys of 
these metals. We furnish them in practically 
any dimensions for attaching by riveting, 
staking, brazing or welding. 


Let us send you our complete catalog. 


BAKER & CO... INC. 


113 ASTOR STREET NEWARK, N. J. 
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eS SE GAEDE PERN LEIS 


MOLDED PLASTIC — BARRIER TYPE 


Hl em TERMINAL 


Ie aud BOARDS 


1ST Latest type for Military 


or Commercial Use 
8 ak 


MATERIALS e TYPES 
All types in accordance with 
REQUIRED MILITARY SPECIFICATIONS 


or to your own design & 





IDENTIFYING NUMBERS Field-assembled controls 


and shafts. * For your prototypes especially! Select 
are molded directly into terminal ’ * any one of several composition-element 


aes Now in wire-wound—2, ; ick-A- 
boards. Eliminates need for % or wire-wound Clarostat Pick A-Shatt 
controls, meeting your electrical needs. 


3 and 4 watts. 
marker strips and additional ==, * on. Then select any one of 12 Pick-A-Shatt 
assembly. eae aioe m types meeting your mechanical needs. 
A light tap snaps them together. Stocked 
Shown here, Type A58 by Clarostat distributors. * Ask for 
Write, Phone or Wire: 3-watt wire-wound with latest catalog. 


ROMO GENERAL PRODUCTS eed. 
CORPORATION 


UNION SPRINGS, NEW YORK | 
QUALITY PLASTIC MOLDERS FOR OVER 20 YEARS | 





rd QUILL, 


CLAROSTAT MFG. CO., INC. a 
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| physical or electrical parameter. Their adaptability 
_and versatility permit one device to serve several func- 
| tions, and their small size and weight render them 

particularly suitable for those applications in which 
| space and weight carry a premium. Ooo 


“a of Wiring 


Key to Automatic Assembly 


(Continued from page 77) 








| should be replaced by tab connectors which are 
| twisted on other side of panel to hold the capacitor 
| in place for soldering. Potentiometer leads should head 
| toward the panel and fit into soldering eyelets. Tube 
sockets can be made by inserting sets of hopper-fed 
contacts as the chassis is automatically indexed under 
'the tool to bring punched holes in position. Com- 
| ponents with multiple connections, such as i-f trans- 
| formers, can be mounted like tubes. Resistors can be 
| supplied with leads already cut and formed, and 
| hopper-fed into position for soldering; lead spacing 
'can be coded with resistance value to prevent inser- 
tion of a unit of other rating. Some components could 
be mounted in clips making mechanical bite con- 
nections. 
| Mechanized assembly thus involves more than just 
_the development of a satisfactory plated wiring sys- 
| tem. Size limitations, service considerations and cost 


| reduction will put more emphasis on subassembly de- 





FIG. 4 


completely checked by a stepped test in 2 sec. 


Finished chassis is separated from strip and 
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you want longer service from 
cylinders, actuators and other 
hydraulic components---use 


HYDRO-WYPE 


(AN 6231 A) 


SCRAPER 
RINGS 


HYDRO-WYPES protect “O” or “V” rings, 
cylinders and other working parts by wiping 
rods clean of dust, dirt, shavings, ice and other 
foreign materials. Widely used by manufactur- 
ers to prolong the life of hydraulic or pneumatic 
components in lifts, presses, drills, grinders, 
aircraft and marine controls, dump trucks, road 
graders, railroad equipment, etc. Write now for 
complete catalog. 





AN 6228 and AN 6229 "V” Ring Adapters 






& DEPT. E 


inc, 3629 N. DIXIE DR. 


DAYTON 4, OHIO 


Specialists in Hydraulic and Electronic Components 


Just published 
BRAND NEW 3rd EDITION OF HARWOOD’S 


CONTROL OF 
ELECTRIC MOTORS 


By PAISLEY B. HARWOOD, Vice-President 

in Charge of Engineering, Cutler-Hammer, Inc. 
Completely covers the design, construction, and application 
of controllers. The book is divided into three sections: Gen- 
eral wiring diagrams, construction details, and pilot devices; 
D-C motors and controls; A-C motors and controls. In each 
group the devices used and general control methods are 
described, then the operation, characteristics, applications, and 
actual designs of various types of controls are given for each 
motor. 


Includes a wealth of NEW FEATURES... 

... . Basic principles of regulating systems — of direct value 
to anyone working with servo-mechanisms, speed regulation, 
or tension regulation . . . Complete data for calculating accel- 
erating and decelerating time for any machine or drive... 
New wiring diagrams, photographs and line illustrations. 


December 1952 538 pages illus. $7.50 













Write for 
A 
peti deted | a 
eshte dae pr fll. copy on 
elite) Lae 
10-day 
approval 


John Wiley & Sons, Inc. 


440 Fourth Avenue 
New York 16, N.Y. 
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Here are four 
typical trans- 
former designs 
of Oil Burner 
Ignition Trans- 
formers, Televi- 


sion Transform- 
ers, Plastic 
Sealed Trans- 
formers and 
Hermetic Sealed 
Transformers. 


Whether your 
need for trans- 
formers involve 
a household pro- 
duct, commer- 
cial installation 
or use by the 
military services, 
your best source 
of supply is 
Acme Electric. 


Acme Electric is 
a thoroly trained 
organization, 
with experience 
to build special 
transformers in 
production quan- 
tities to high 
quality standards. 


We have com- 
plete facilities to 
produce and test 
transformers cov- 
ered by MIL-T-27 
specifications. 


ACME ELECTRIC CORPORATION 


WATER STREET © CUBA, N.Y. 
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HIGH HEAT 


ie 


raw mica in all physical properties. 

Completely inorganic, odorless, and smokeless. 

High mechanical strength and integration. 

High dielectric strength. 

High durability and moisture resistance. 

Resistant to temperatures up to redness without change. 
Does not react chemically with resistor materials. 
Unaffected by oils or organic solvents. 

Available in large sheets or full-size punchings. 

Can be stamped cleanly to specified design. 


Incorporated 
30 WOERD AVE., WALTHAM, MASSACHUSETTS 


A Fixed Timer Relay 














RACTICALLY  non-breakable, 

steel-clad Durakool "fixed time”, 
Timer Relay with mercury to mercury 
contact operates in "sealed-in" hy- 
drogen under pressure. Tamper-proof 
delays available from .15 to 20 
seconds in either normally open or 
normally closed actions. Millions of 
contacts assured, 


No false contacts 
No chatter 
Quiet in operation 


Eliminates double contact- 


+ + + + 


ing or breaking of circuit 


Send for bulletin 800 





STEEL MERCURY 


Durakool zz, 


See Telephone directory for local distributor 
or write 


DURAKOOL, INC.—Elkhart, Indiana 
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sign and “throw-away” units. Shape limitations will 
influence the form of the finished product. Machine 
assembly and soldering puts new demands on com- 
ponent design. But all these developments together 
mean increased value in the product, more uniform 
performance and easier servicing. OO 





MICA PLATE 
for DOMESTIC ELECTRIC APPLIANCES 


@ A composite Inorganic-bonded highly-integrated mica insulat- 
ing material built-up from mica splittings, and approximating 


Engineering service available to help solve your insulating 
problems. Test samples and complete information on request. 


NEW ENGLAND MICA COMPANY 


Printed Circuits on Dielectric Plates* 


Elements of Radio Circuits Printed on 
Ceramic Plates, April 1946, page 138. 

Staff report on the use of circuits printed on ceramic 
plates for electronic detonator in proximity fuses, as 
developed by Centralab and National Bureau of Stand- 
ards. Advantages realized were miniaturization, stability, 
and high-speed assembly. Steatite plates molded, pressed 
and fired; leads printed by silk screen and _ resistors 
painted on; tubes capacitors and leads soldered. Resin 
coating applied after baking for stability and moisture 
resistance. 


Compact Designs Result from Printed 
Circuit Components, December 1947, page 114. 

Staff report of further developments in printed-circuit 
techniques reported at a symposium. Four standard 
component subcircuits developed by Centralab using 
silk screen printing on ceramic plates with conductors 
0.3 mil thick; hearing-aid amplifier also shown. 


Preformed Copper Conductors 


Standardized Stamped Wiring for Low- 
Power Circuits, July 1947, page 98. 

Staff report on a production method developed by 
A. W. Franklin Manufacturing Corp. in which grids of 
strap copper on the two sides of an insulating sheet are 
interrupted or joined by eyelets to derive a circuit. 
Straps are 5-mil copper cemented to 4g in. phenolic 
sheet. Eyelets inserted into punched holes connect 
circuits on opposite sides; component leads are soldered 
into eyelets. 


Miniaturized Amplifier Designed for 
Automatic Assembly, August 1951, page 88. 

Conductors for a miniaturized amplifier formed by 
parallel strips of copper foil vulcanized between sheets of 
nitrile rubber, which becomes the structural element 
wrapped around components stacked end to end. Snap- 
on connectors formed in conductor strips accept special 
terminals on components; connections soldered in an 
automatic indexing soldering machine. Paper by W. H. 
Hannahs and W. Serniuk, Sylvania Electric Products 
Inc. 


Sprayed Metal Circuits 


Metallized Circuits Reduce Wiring 
Costs, September 1947, page 116. 

An approach to mechanized wiring using standard 
metal spraying equipment to deposit a conductor on an 
insulated surface. Grooves to receive the conductor are 
pre-formed or sandblasted in the dielectric; after the 
entire surface is sprayed, a machining operation removes 
all metal except that embedded in the grooves. Stencil 
developed for sandblasting may be left on during 
spraying. Conductor thickness is about 5 mils; con- 
nections are made by eyelets. 


Machine Produces Complete Radios 


Automatically, June 1948, page 116. 


Staff report of a British development; machine 70 ft 
long receives preformed molded plastics panels and 


* All references are to earlier articles in EvectricaL MANUFACTURING 
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METALLIZED CERAMICS? 


WHY THAT'S A 







oe 


Please don’t ask me where the many 
metallized ‘‘Lavite’’ Ceramic parts we 
have produced are used, because | 
just don’t know — but | will be happy 
to solve any metallizing problem you 
may have. Perhaps you can profit 
from metallized ceramics in lower 
production costs because of less 
soldering and handling — maybe it 
is a more solid job you are seeking 
—and again you may wish to elimi- 
nate awkward and costly assembly 
soldering. Whichever it be — please 
feel free to send me the specifications 
on your job and | guarantee a cos 
and time saving solution. | would like 






eR ies 


ture’ but frankly | wouldn’t know 
what to put into such literature — 
so, again | suggest you send me 
details of your requirements. 

P.S. | can probably also be of con- 
siderable service to you on your 
ceramic problems — with precision 
produced “‘Lavite’’ Ceramics (‘‘Lavite”’ 
Steatites, ‘‘Lavite’’ Ferrites and 
“Lavite’’ Titanates). 


D. M. STEWARD 
MANUFACTURING CO. 


3603 Jerome Ave., Chattanooga, Tenn. 


to say ‘’send for descriptive litera- Sales Offices in Principal Cities 
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ATTON- 









acGUYER 


For over 33 years P-M has been a dependable source for small 


metal stampings. An extensive modern plant, complete equipment, 


specialized engineering experience and toolmaking skill combine 


at P-M to produce stamped metal parts accurately, economically, 
promptly. Moderate die charges. Modern facilities for large volume 
production. Special stamping problems are gladly accepted; recom. 
mendations for the most efficient and economical solutions are made 
promptly. Send prints for your next stamping job to P-M. 


TERMINALS for ELECTRIC WIRES 


Being long experienced specialists in the terminal field, we have | 


dies to produce over 400 different kinds of separate terminals, and 
every modern facility to meet your standard or special require. 
ments. We also provide terminals in continuous form, supplied on 
reels, with machine for attaching and soldering tandem termina): 
to wires in one continuous operation. Send for folder. 


PATTON:-MacGUYER COMPANY 


Chapman St. & Virgiia Ave., Providence 5, R. I. 
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GENERAL MAGNETIC CORP. 
of Detroit 
ERWIN AVENUE e@ DETROIT 34 
Manufacturers of High Coercive Magnetic Alloys 
All purposes, sizes, and shapes 
fet ami Lae La 
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The motor that drives the recording and play-back 
mechanism on the Dictaphone Time-Master dicta- 
ting machine must be quiet and dependable above 
all. That’s why The Dictaphone Corporation selects 
Scruggs Motors tailor-built to their specifications. 


Take a tip from Dictaphone... 


and other leading manufacturers. Get the Inside 
Story on Scruggs Motors... and learn how we can 
help you develop better products. We will build 
a motor to fit your specific requirements without 
obligation. Write for Booklet No. 101. The Loyd 
Scruggs Co., 1022 N. 6th St., St. Louis, 1, Mo. 


You can stake your reputation on 


SCRUGGS 4-POLE SHADED POLE MOTORS 


Pe a COMPANY 


A DAZEY CORPORATION SUBSIDIARY 
MANUFACTURERS OF PRECISION INSTRUMENTS SINCE 1934 
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passes them automatically through: sand blasting, meta! 
spraying, milling to remove unwanted sprayed metal, lac- 
quer spray and automatic test. Designed to produce a 
small radio chassis complete except for plugging in 
tubes, electrolytic capacitors and loud speaker. 


Various Methods Compared 


Three Metallizing Techniques for 
Component Design, February 1949, page 120. 


Review of the advantages and limitations of three 
methods for mass production of components and _ sub- 
assemblies: printed circuits, metallizing of dielectrics for 
hermetic sealing and electroforming. Printed circuit 
methods discussed include: painting, spraying, chemical 
deposition, vacuum metallizing, dusting and die-stamping. 


Unitized Electronic Design and 
Construction Techniques, February 1951, page 114. 


Analysis of advantages and limitations of unitized 
design methods with emphasis on mass _ production, 
minimized maintenance and size reduction. Discussion of 
preformed and printed circuits including silk screen, 
sprayed, stamped, etched film. Selected examples tabu- 
lated and illustrated. By Cledo Brunetti and others at 
Stanford Research Institute. 


Washer and Dryer 


Combination 


(Continued from page 89) 





cycle at the completion of washing. 

Depth behind the panel required for the 
washer timing control presented a problem in 
appearance design. To match the lines of other 
models it was essential that the washer-dryer fit 
flush against the wall; this pushed the timer 
control panel forward, requiring a thicker back 
splasher than used on other models. In setting 
the control panel forward it was no longer pos- 
sible to use a standard top panel for which tools 
were available. The answer was found in locat- 
ing the two timer controls under the top panel, 
as shown in Fig. 6, with a chain drive from dials 
on the sloping control panel. 

Another appearance problem was posed by 
the increased size of the drum. Spring suspen- 
sion used to eliminate need for bolting down 
required an allowance for oscillation of 1 in. at 
front and back and 1% in. radially around the 
cylinder. The motor, heater duct and balance 
weights tied to the cylinder established limiting 
points for the enclosure. Height required for 
clearance brought the top surface to 38% in., 
above standard counter height. The width was 
brought within the dimensions of the available 
standard top panel but the depth front-to-back 
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If you ever need a 


SPLIT BOLT CLAMPING HEAD 


—we make them! 


This split-bolt clamping head 
was made to customers design 
which features integral finger 
grooves. Finished in brown 
glaze. Machined section, furn- 
ished by customer, is cemented 
to porcelain with metal alloy 
for a strong, non-separating 
construction. 


@ Universal insulators solve many 
protection problems. They have high 
dielectric and physical strength... 
help prevent shorts and breakdowns 
...resist temperature change, mois- 
ture and most acids. To gain these 
protection advantages, porcelain 
insulators should be an integral 
part of your product. A Universal 
porcelain engineer will be glad to 
work with you. 


mae UNIVERSAL 


1540 EAST FIRST STREET 


CLAY PRODUCTS CO. 
SANDUSKY, OHIO 


ILLUMINATED 
INSTRUMENT 
For VU- 


+ Cutaway views showing 
* positions and connections 
cow af Of lamp assembly. 


Available in all ranges | 
3o” and 444” rectangular 
semi-flush models. 


EXCELLENT LIGHT DISTRIBUTION affords EASE 
IN READING. GLARE REDUCED to a minimum by 
retaining COMPACT DESIGN of front case extension. 
REFLECTED LIGHT PRINCIPLE permits use of 
standard METAL DIALS eliminating translucent mate- 
rials that discolor with age and use. 

BULB REPLACEMENT FACILITATED by removal 


of single lamp assembly. Two 3.8 volt STANDARD 
BULBS are used and connected in series. 





DEPT. D-13, BURLINGTON, IOWA 
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BURLINGTON INSTRUMENT COMPANY 





PARTICULARLY IF THAT PROBLEM IS RELATED 
TO FILTERING, COUPLING OR BY-PASSING 


RMC “‘DISCAPS”’ ceramic capacitors have proven to be 
the answer to many problems encountered in the de- 
sign of special purpose electronic control equipment. 
Particularly true, when small size and greater mechan- 
ical strength is required. 

RMC offers a full line of DISCAPS from 2 MMF to 
30,000 MMF in the standard 600 working volt type 
and many with working voltages up to 6000 V.D.C. 

They are available in the temperature compensat- 
ing types as well as the Guaranteed Minimum Value 
Types. 

If you have a design problem that requires a capaci- 
tor let us know. Our engineering department is at 
your service. 


You Can Rely on RMC 
because we produce the 
complete condenser 
including the dielectric 
element. RMC control 
of all production phases 
is your guarantee of 


quality and trouble- 
free operation. Every 
DISCAP is 100% tested 
for capacity, leakage 
resistance and break- 
down. 





ACTUAL 
SIZE 


Send for technical data and 
specifications on RMC “‘DISCAPS”’ 










RMC 
‘“‘DISCAPS”’ 


THE RIGHT WAY 
TO SAY 


CERAMIC 
| CAPACITORS 
oa 
RADIO MATERIALS CORPORATION 


GENERAL OFFICE: 3325 N. California Ave., Chicago 18, Ill. 


FACTORIES AT CHICAGO, ILL. AND ATTICA, IND. 
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Motorola’s Microwave Load Transfer Control Panel 


Why Big Name Buyers Are Turning to 
PANTRO Automatic Control Panels 


Pantro’s give reliability, economy, better design features, speedy 
manufacture and delivery. These are some of the advantages that 
cause big buyers like BUDA, MOTOROLA and others to order 
again and again. You, too, can depend upon our capable engineers to 
design and build a panel to control your equipment with unfailing 
automatic precision. 


SEND FOR FREE catalog page showing various types and appli- 
cations of Pantro Control Panels. Or write 


today for suggestions, ideas, cost estimates on your needs. 






INDUSTRIAL CONTROL PANEL CO. 


Designers and Manufacturers 
249 East Illinois St., Chicago 11, Ill. 


IWUSTRINL CONTROL PUVELS 
















“SMALL-WORK” 
GRINDING & FINISHING 


JOBS with 


LEXIBLE 
WED at 


MACHINES 








® Longer motor life because motor 
is not dwarfed to fit the hand. 


> Feather-weight, finger-tip-con- 
trolled handpiece (pencil size 
or larger) - which eliminates 
operator fatigue. m High speed which does not drop 

> Choice of 5 handpiece types (all precipitately under load. 

instantly interchangeable). You 

fit the handpiece to the job at & Silencer-equipped flexible shaft 


hand. for vibration-free performance. 


® Extra good flexing qualities in the flexible 
shaft assembly for effortless maneuverability. 


BENCH OR HANG UP MODELS 
FOR HEAVY OR LIGHT DUTY 


Also flexible shaft tools attachable to your own drill press or motor. 


Use Foredoms to GRIND, POLISH, DRILL, ROUT, CARVE, 
MILL, SAW, SLOT, CLEAN, SAND, ETCH, ENGRAVE, etc., etc. 


Write for 
Catalog 
No. 8101 


FOREDOM ELECTRIC C0., Dept. 8101, 27 Park Place, N.Y. 7, N.Y. 
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was 3% in. over—in fact 4 in. beyond the 28-in 
limit set to clear doorways. 

The point of maximum front-to-back dimen 
sion was where the heated air passage curves 
around the front of the cylinder about 10 in. 
below the top panel. By sloping the front panel 
to the rear, both above and below the maximum 
point, as shown in the last view in Fig. 7, the 
stock top panel was accommodated and added 
clearance provided at the base. The machine 
goes through a standard 30-in. doorway with 
plenty of clearance; the round door on front is 
designed for easy removal to provide needed 
clearance for 28-in. doorways. Other details af- 
fecting appearance design were then worked out 
with the consultants, Mel Boldt and Associates, 
including flutes on the upper slope of the front 
panel, the gold-finished band and washer-dryer 
nameplate, and styling of the control panel. 
Front door is a large circle—a chrome-plated die 
casting—with the door lock operated by the 
handwheel at the center. 

Control circuits for washing and drying cycles 
are separate, as shown by the dashed line across 
the schematic diagram in Fig. 8. Setting the 
washer control to the start position energizes 
solenoid valves for filling but the wash timer 
motor does not start until the water level is high 
enough to operate the high contract on the pres- 
sure switch. This insures a full washing cycle 
regardless of rate of flow of incoming water. 
Setting the water temperature control on HOT 
connects the 4000-watt immersion heater to the 
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Fig. 8—Elementary schematic for complete control 


cycle. 
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ROUND or FLAT STEEL! 


* SPRINGS 


- STAMPINGS 
« WIRE PARTS 
« SNAP-CLIPS 


a Contact your Cuyahoga 
representolive 


oA EU Na a tee 


SUBSIDIARY OF THE BARIUM STEEL CORP 
10254 BEREA ROAD 









CLEVELAND 2, OHIO 


Complete CARBON BRUSH DATA 








for Single Phase and 
Fractional H. P. Motors 
. just off the press! 


Here, just from the Printers, 
is complete Brush Replacement 
Data — from ABC Oil Burners 
to Wing Electric Fans. 


Brushes are listed under the motor manufacturer's 
name as well as the appliance manufacturer’s— 
fans, tools, pumps, floor polishers, drills, etc. 
Sixty-six pages of completely indexed, profusely 
illustrated and easily found information. Yours 
for the asking and deserving a permanent place 
in your reference file. 


SEND FOR YOUR FREE COPY NOW 





BECKER BROTHERS CARBON CO. 


3450 SOUTH 52nd. AVE. CICERO SO, ILL. 





JANUARY 1953 


Pata yi): 
ECSU 


HIGH LIMIT PROTECTION in both 
Automatic and Manual Reset 
types. The snap action operation 
of these thermostats guarantees 
POSITIVE PROTECTION, under all 
conditions. 





TYPE RC - Automatic Reset - for 
applications up to 450° F... Re- 
sistance rating 12 Amp. 120 Volts 
AC or 6 Amps 240 Volts AC and 
Inductive rating % H.P. 120-240 
Volts AC. . . Single pole, single 
throw contacts ... Mean differen- 
tials from 10° to 80° F. 


TYPE MC - Automatic Reset - for 
applications up to 450° F ... Re- 
sistance rating 12 Amp. 120 Volts 
AC or 6 Amps. 240 Volts AC... 
Single pole, single throw contacts 
. . - Mean differentials from 10° 
to 100° F. 


TYPE HL - Manual Reset - for ap- 
plications up to 300° F... Resist- 
ance rating 40 Amps. 115 Volts AC 
or 25 Amps. 230 Volts AC... 
Double pole, single throw contacts. 


As these controls are calibrated 
to order, the minimum size order 
accepted is for quantity of 50, ex- 
cept for sample order. 





fe REMEMBER THE RISK 
unt - USE THERM-O-DISC 


Die rey vars 
127 CROUSE. STREET, MANSFIELD, OHIO 


THERM-O-DISC, 
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Electric Motor 





Makers and Users 


ee EE NIP. ge OTE: AG 
wo 


Attach 


this coupon 
to your letterhead 


Triple ““M”’ Electronents Division - 4630 W. Fullerton Ave., Chicago 39 
SEND IT TO MR. 





Manufacturer 





Street 


City. 








Zone____ State... === 
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220-volt line during the wash cycle as long as 
the water level is high enough to operate the 
pressure switch. Note that overload breaker, 
door switch and master switch are in series; 
opening of either one stops everything includ- 
ing both timers. 

Drying cycle is initiated by the final contact 
position on the wash timer, and dryer timer and 
blower motor are energized. The 4000-watt air 
heater is connected to the 220-volt line by a 
solenoid switch which is also controlled by the 
cycling thermostat set for 150 F; a high-limit 
thermostat set for 160 F opens the 220-volt 










Fig. 9—Water for tub enters die-cast blower housing, 
and is directed against round inside corner which 
sends part forward through heater and part downward 
through blower wheel and condenser. Flushing action 
during rinse cycles thus clears passages of suds before 
dryer goes into action. 


supply directly for added protection against 
overheating. 

Water for the washing operation goes through 
a connection in the blower housing, Fig. 9, so 
placed that the stream is split, half going into 
the tub through the heater duct and the rest 
sprayed through the blower wheel, down the 
condenser tube and into the tub from below. 
This action flushes out any suds that may be 
pushed back into the heater duct and blower 
wheel by an oversupply of heavy-foaming soap. 
Flushing action during the successive rinse cycles 
thus cleans all suds out of these passages before 
the drying cycle starts. o00 
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Precision is a foremost factor in the manufacture of paper tubing 
That is why PRECISION Paper Tubes are constructed within 
minutely close tolerances, using only the finest materials. Rigid 
inspection and testing assure exacting adherence to specifications, 
as well as maximum insulation, moisture-resistant and heat- 
dissipation characteristics. Spiral winding and die-forming under 
Send in your specifications for pressure provide 15 to 20 percent greater strength. Available in 
© tien canals ont eck for ew kraft, fish paper, acetate or combination . . . any shape, length, 
tikes thd skeen 00 -clen ID or OD. You get extra quality in PRECISION Paper Tubes . . 

at no extra cost. 


/ PRECISION PAPER TUBE CO. 


PRECISION 2035 W. Charleston St., Chicago 47, III. Plant No. 2, 79 Chapel St., Hartford, Conn 
Also Mfrs. of Precision Coil Bobbins 

























FOR LONG LIFE IN 
LOW AMPERAGE CIRCUITS 
THE SERIES 4000 S.P.S.T. 
MOMENTARY CONTACT PUSH- 
BUTTON SWITCH IS IDEAL. 
AVAILABLE EITHER NORMALLY 
OPEN OR NORMALLY CLOSED. 
CONSERVATIVELY RATED AT 
“2 AMP., 115V. A.C., 
NON-INDUCTIVE. 








SE RB iets 


YOUR COPY NOW READY =f 


NEW 


SET SCREW 


CATALOG 
IT$ FREE | 


Ready Now; 
newest catalog of 
Setko Set Screws : 
with all style heads and points in_ all 
metals. Includes data on zip-Grip* Self- 
Locking Set Screws used for excessive 
vibration and the new Nu-Cup Set Screw 
which gives increased holding power with 
the same setting torque. Catalog gives 
latest dimensional data, list prices and 
technical data from plant with 17 years of 
specialized experience in supplying billions 
of set screws to nearly 1300 manufacturers. 
Simply Write Your Name and Address in 
Margin and Mail, Now! 

*Pat. Pending 


























THE SERIES 2000 SNAP 
ACTION SWITCH IS FOR 
HIGHER AMPERAGE CIRCUITS. 
OR FOR TEST APPARATUS 
WHERE AN AUDIBLE ‘‘CLICK’’ IS 
DESIRED AT THE EXACT MO- 
MENT OF OPERATION. RATED 
AT 10 AMPS., 115V. A.C., 
NON-INDUCTIVE. THE CON- 
TACT ARRANGEMENTS 
ARE THE SAME AS 
THE SERIES 4000. 


GET DETAILS — 
Write for Gray- 
hill Catalog now. 


ey 
4538 West Madison Street Chicago 24, Illinois 





SERIES 


Send for FREE 

DEMONSTRATOR et 
—that demonstrates ZIP- + 

Sinai sie 

elf-Locking effec 

We'll also include illustrated crew 
Data Sheet and offer of Test & DAlfg.Co. 
Samples to fit your applica- 

tion, Send now. 112 Main St. Bartlett, Ill. (Chicago suburb) . 6% 


We specialize in Solving Puzzling Set Screw Problems © 
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Evaluation Tests for 


SLL Eperramseit: | Molded Plastics Materials 
invulnerable ' ‘ 2 “ , c"a (Continued from page 104) 




































measuring equipment or simply by applying a high 
| voltage across the surface of the material at a spacing 
| sufficient to prevent arcing, meanwhile observing the 
r | leakage present. It is advisable to test a known poor 
tL your | material and a known good material as standards 
: | with the material to be evaluated. 
equipment 
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l Thermosetting. 
T R A N Ss F oO R M E R S 4. James G. Biddle Technical Publication 21T4- 
dependability for control 1946, “Temperature-Resistance Characteristics 


of Electrical Insulation.” 


ner @ Avoid future trouble in your equipment by “The Effect of Temperatures on Insulation Re- 
specifying STANDARD Control Transformers for your electrical | sistance.” I. L. Rylander, The Electrical Journal, 
equipment. They're more compactly built to your exact require- r ‘ ¢: , 9 : 
ments with plenty of reserve capacity to assure accurate August 1935, Vol. 32, No. 8. 
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operating efficiency. 6. Bell Telephone System, Technical Publications 
Consult us today about your particular problem. Our 30 Monograph B986. 

years of experience in designing and building transformers for Pe tit ke eee Le a » ee a 

query chase of gecviee will mean now economics and quocter 7. Ge ne ral Radio Experime a r, V olume XX, No. 

dependability for you. 1 & 2, July and August 1945. 
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Shown here are a few of the 9. International Critical Tables. 
many different types of control 10. ASTM, D495-42 “Standard Method of Test for 
transformers manufactured by 
Standard in either large or small 
quantities. 
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Write for literature today 


OFFICES IN PRINCIPAL CITIES 
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WARREN OHIO ime of complete carbonization, min 


(EXCLUSIVELY DESIGNERS AND MANUFACTURERS OF TRANSFORMERS) FIG. 5—Simulated altitude vs are resistance of four mag- 
neto insulating materials. 










ELECTRICAL MANUFACTURING 















om JM 


T 


Is 


mag- 


RING 





HOWTO 


SQUEEZE PENNIES 


OUT OF 


UPSET SPECIALS COSTS 


Specially designed upset products are solv- 
ing thousands of problems. Dozens of design 
pointers on them are yours for the asking. 
Send us your sketches, prints, finished pro- 
ducts for suggestions. 

















of Ships, with 4 to 20 
copper alloy studs. 
Body in 4 plastics and 
2 colors. Slotted brass 
nuts and stud con- 
nectors supplied. 

For easier, better 
wiring work use Kulka 
terminal blocks— 
they’re ‘tops’. 

Write Dept. 105 
for Data 


A pinched point 
ELECTRIC \ costs less than a 


co. Inc conical, ih, 
MFG NON. N. Y- one. For guiding the 
NT VER P : 
MOU : part during assem- 










Piercing a flat- 
tened section costs 
kK less than drilling a 


rounded one. 

The plane profiled 
part can be just as 
effective for bar 
wrenching, and can 
look more attractive. 




































bly, and for piercing 
the impinged ma- 
terial, the two may 
work alike. 


| A depressed 

head costs less than 

a trimmed oo | 
works just as well 

for wrenching, and 

looks like a special 

product feature toa 
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PROVIDE THE SENSITIVITY 
YOUR APPLICATION REQUIRES 


qe FULLY ADJUSTABLE AS TO A square shoul- 
RANGE AND SENSITIVITY See Nee 
@® BOURDON TUBE OPERATED and will hold as 
: well against loosen- 

ae VISIBLE CALIBRATED DIAL ing in elastic or plas- 


om MERCOID SEALED tic materials. 
MERCURY CONTACT 


There is a Mercoid DA Pressure Control for your particular 
application in pressures varying from 30” vacuum to 2,500 sok ida: alidiath pens ilies’ ieee 
p.s.i. (available in many different circuit arrangements). request for use in drafting and 


Apart from bourdon tube operated pressure controls, Mercoid purchesing depertments. 


offers a line of bellows and diaphragm actuated controls. 


Explosion-proof and weather-proof cases are adaptable to 
practically all series. 





If you have an automatic control problem involving the control 
of pressure, temperature, liquid level or mechanical movement, 
write for Catalog No. ZOOA. 


rae PROGRESSIVE 


MANUFACTURING COMPANY 





THE MERCOID CORPORATION, 4201 BELMONT AVE., CHICAGO, ILL nn ten 44 NORWOOD ST., TORRINGTON, CONN. 
NEW YORK: 205 E. 42nd ST. ° PHILADELPHIA: 3137 N. BROAD ST =| OUR CATALOG 
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Nearly everything 


«5 


4 


DINING TABLE 
For Toasters, 
Appliances 


ait, 
fag V 


LATHE 
For Power 
Attachments, 
Lighting 


4 Uv 


MIRRORS 
For Shavers, 
Hair Dryers 


RADIO 
For Clock Set, 
Record Player 


Oi 


TELEVISION 
For Test 
Equipment, Solder 
Iron, Trouble Lite 


ID 


FLOOR LAMP 
For « 


Lamy, ban 





TEEL 


Every Kind 


Some steel products are in short supply but 
over-all stocks are still large, diversified 


BARS—carbon & alloy, hot 
rolled & cold finished mechanical G boiler tubes 


STRUCTURALS—channels, STAINLESS—Allegheny sheets, 
angles, beams, etc. plates, bars, tubing, etc. 
PLATES—U, M. G sheared, REINFORCING boars G access. 

Inland 4-Way Floor Plate BABBITT bearing metal 
SHEETS—hot G cold rolled, MACHINERY G TOOLS for 
many types G coatings metal fabrication 


RYERSON 


Joseph T. Ryerson & Son, Inc. Plants: New York, 
Boston, Philadelphia, Detroit, Cincinnati, Cleve- 
land, Pittsburgh, Buffalo, Chicago, Milwaukee, St. 
Louis, Los Angeles, San Francisco, Spokane, Seattle 


RBY STOCKS INCLUDE: 


TUBING—seamless G welded, 





A HINT TO DESIGN ENGINEERS: 





When you steal an AC outlet-REPLACE IT! 


When you design a piece of electrical equipment 


needs an AC outlet that has a line cord, you pre-empt an AC outlet. 


By putting an Alden Convenience Outlet on your 
equipment, you replace the one you've taken, and 
put one where it is easier to use — to plug in other 
appliances that enhance the value of your product. 
Whether you're designing a desk lamp or a machine 
tool, don’t force your customers into makeshift 
double sockets and a floorful of trailing cords. 


BUILD IN CONVENIENCE WITH ALDEN 402 
— WORLD’S MOST COMPACT AC OUTLET 


eee fo a 
- 


j Mounting Rivets, 
= Opening Eyelets or 1 h 
402 ACE = : : Also wit 
Outlet with Only .734 Spot Welds leads to 
Solder Tabs any length 


For a few cents, you provide for whatever electrical 
devices are used on or near your equipment, with 
this AC outlet that can be “jiffied” into place by 
spot weld, eyeletting or other standard production 
method on 14%” mounting centers, requiring less 
than 1” below-surface space, with solder tabs, or 
tailored leads built in by Alden. 


SEND FOR FREE SAMPLE 


—or send for 13 assorted Alden miniature outlets 
of 4 types to fit practically any installation or 
production problem. Ask for Laboratory Work 
Kit #18, $1.50. 


125 N. MAIN ST., BROCKTON 64, MASS. 


fitpen Propucts Company 


Smallest BS> Detachable Cee Miniature . ZF . 
AC Outlets = “eS Fuseholders &8'\\ Br 
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FIG. 6—Set-up for investigating resistance to spark 
atmosphere. 


Arc Resistance of Solid Electrical Insulating Ma 
terials,” 1942. 

11. H. H. Race and F. W. Warner, General Electric 
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12. ASTM, D495-48T, “Tentative Method of Test 
for High-Voltage Low-Current Arc Resistance 
of Solid Insulating Materials,” 1948. 

13. American Cyanamid Company, Rim Arc Test, 
Melmac Molding Compounds, p. 28, 1945. 
14. “An Investigation of Arc Resistance,” M. Oly 
phant, Jr., Princeton University Plastic Labora 

tory Technical Report 18G, July 14, 1950. 
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Combined Reprints 


Seven “reprint packages” are now available: 


New Phenolic Materials, 28 pages $0.75 
Variable-Speed Drives, 24 pages $1.00 
Applying Magnetic Amplifiers, 40 pages $1.50 
Motor Overload Protection, 52 pages $1.50 


Designing Servomechanism Systems, 56 pages $2.00 
Engineering Testing as a Design Tool, 76 pages $2.50 
Plastics and Dielectric Materials, 92 pages $3.00 

For detailed reviews of each “package” see Feature 
Article Reprints section on page 194. 
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for precision coils to meet 
exacting industrial needs... 






Paper section, form wound and bobbin 
wound coils tor practically every electrical 
industrial purpose—quantity produced to 
your exact specifications for top quality at 





















rk lowest cost. All uses adapted to your ex- 
| traneous variables. Two large plants for 
quick delivery of big or small orders. Over 
| 30 years of coil specialization. 
Use our cooperative service. Send 
\ 4 sx B/P, sample or data for immediate 
estimate. No obligation. é N Ss U L AT oO R fy 
DORMEYER INDUSTRIES §& 
FACTORIES IN CHICAGO AND KENTLAND, INDIANA 
Tl 3414 MILWAUKEE AVE. © CHICAGO 41, ILL. | IN ARCING ZON ts 
ER A PTE LE DIT AAT TELLER LED ELITE RI EMEA L DAA A NANA } 
| @ SUPERIOR ARC I the electrical industry, many devices, 
| RESISTANCE interrupting loads ranging from 15 
@ NON-TRACKING #™peres to 1,000 amperes, not only de- 
| mand resistance to carbonization but also 
@ DIMENSIONALLY high dielectric strength, dimensional ac- 
POWER when you need it! STABLE curacy, and perhaps metal inserts as well. 
Pp / @ NO COLD FLOW ROSITEisalow cost “stone-like” material 
rectston - auilein want it: @ HEAT RESISTANT ‘that has these qualities, plus others that 
| as make it ideal for Motor Starter Arc Hoods, 
MOTOR DRIVEN @ ACCURATE Safety Switch Arc Hoods, Contact 
, © METAL INSERTS Carriers, Arc Chutes, Motor Starter Bases, 
for Forming, Hobbing. Fuse Cases, Brush Stud Moldings, Arc 
Malde Seleai Recti @ COMPLEX SHAPES Vane Assemblies, Circuit Breaker Shields, 
: ee a en a emacnmane and many other parts. ROSITE moldings 
fiers, Plastics, Rubber are produced in a wide variety of sizes 
: @ COLORS AVAILABLE and shapes. 
Versatile, low-cost pro- 
duction press. Available @ OIL RESISTANT Rostone Corporation offers a complete 
wih cutin teen, service: (1) ROSITE moldings using com- 
a —_-====\  pounds* formulated to meet user’s require- 
cored, or plain platens; ments; (2) Die design engineering; (3) 
25 to 100 ton cap. Pres- Custom molding of parts to meet pro- 
sure can be sustained duction schedules. Inquiries are invited. 
with motor off on long *Inorganic and organic. 
cure cycle. Power ram 
return model also avail- Ask for Bulletir 100. 
able. 
Write for catalog. af P. i 
aes 1-41 DEALER INQUIRIES INVITED | toduct of 
TORT em KOSTONE ry sire rh 
aL Clifton, N. J. —— . ; 
123 So. Earl Avenue * Lafayette, Indiana 
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Triplett 630A Has No Counterpart 


pplications 


(euracy 


to 1% 


G Keadabildly 


with a Mirror-Scale 


(2 


with 4% resistors 


Try this Volt-Ohm-Mil- 
Ammeter at your distributor's 


TRIPLETT ELECTRICAL INSTRUMENT COMPANY, 
BLUFFTON, OHIO 
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Triplett 





Size Selection Chart for 


Ball and Roller Bearings 


(Continued from page 106) 





8/ 10° 
Dee . / 
P=C V cone 
where P = equivalent radial load, lb 
C = specific dynamic capacity, lb 
N = shaft speed, rpm 
H = desired “rating life” in hours. 


For a given bearing type and size the value of C is 
a constant and represents the load in pounds which 
90 per cent of the bearings will sustain without failure 
for one million revolutions. Since it is a function of 
such things as the number of balls in the bearing and 
the ball diameter, bearings from different manufac- 
turers may have the same envelope dimensions but 
somewhat different values of C. In general, however, 
machine designs are so conservative that these minor 
differences in bearing capacity can be ignored. The 
desired rating life H is the number of hours under the 
imposed load and speed conditions which 90 per cent 
of the bearings will exceed without failure. Average 
life is about five times the rating life. 

Nomograph shown here provides a rapid determina- 
tion of bearing life or specific dynamic capacity ac- 
cording to the above equation without referring to the 
formula. It can be used to determine any one of the 
four quantities, P, C, N or H, when the other three are 
known. 


A Typical Example Worked Out 

As an example, consider the determination of C for 
an application requiring a load of 100 lb to be carried 
at 1000 rpm for 10,000 hr. Draw a straight line through 
1000 on the N scale and 10,000 on the H scale to 
intersect the reference line, Ref. Then draw a straight 
line connecting the point on the reference line with 
100 on the P scale. The intersection on the C scale indi- 
cates that a bearing with a specific dynamic capacity 
greater than 840 Ib will be required. Such a bearing 
may then be chosen from the accompanying tables. 

The tables list specific dynamic capacities for bear- 
ings of different types and sizes. While the values 
indicated are representative, there will be variations 
depending upon the internal construction of the bear- 
ing including number and size of balls. Thus, for exact 
values similar tables for each manufacturer should be 
available. 

For the example used to illustrate the nomograph, 
Table I indicates that a Series 102, 201 or 300 bearing 
(or larger) would be satisfactory. Further selection 
must be based upon the envelope dimensions best 
fitted to the design. 

The nomograph may be used in other ways, for 
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Om me 7 For Products 
Lr | 


like these .. . 





TYPE: 


i 8) ry aT aaa factory assembled 1 to 30 ter- 


> Bb ] : | 
Type dis “a “HH” for AWG. No. 8 to No. 4 in 
BLOCKS — BT” for AWG. No. 10 and 


TERMINALS: : 
Any combination of “H” (high pressure) | 
terminals and “BT” (screw type control) 
terminals. : 









paw SERRE ES 


Write for Bulletin DS- 
121. For quick reference RATED: 
consult our condensed 750 Volts between terminals of oppo- 


catalog in the McGraw- site polarity and to ground. Type “H’ | 
Hill Electrical Catalog for terminals at 75 Amps. Type “BT” ter- | 
Production Engineers. minals at 30 Amps. 
MARKER: 
White marker strip for circuit identifi- | 
cation. i 


CURTIS DEVELOPMENT & MFG. CO. 


3222 NORTH 33rd STREET © MILWAUKEE 16, WISCONSIN 


FREE... 


vour Complete 
Se en tic 













tet STAR custom-make 
your PORCELAIN products 


STAR has played an important part in the 


= 


BULLETIN 161 ae 
\ ITY STAMPINGS 










BULLETINS design, engineering and volume production 

on of porcelain components for many nation- 
SHORT RU | ally known consumer and industrial prod- 
STAMPINGS ucts. 


It will pay you to call on STAR when your 


Tee sat con product is in the planning stage. Our ce- 
FOR. ... vesioners eayhrevenpichtn tivated ie ramic engineers can be of help in design- 
METHODS ENGINEERS : z 
PROCESS ENGINEERS SERVICES BULLETIN NO. 161 describes the facili- ing parts and selecting the proper com- 
PRODUCT ENGINEERS ties that make Federal a one-stop stamping . 
MECHANICAL ENGINEERS service. Specifications cover special die stamped position for high performance and economy. 
RESEARCH ENGINEERS wrenches, nameplates, and quality short run 
SUPERINTENDENTS stampings from any stampable material. 
PURCHASING AGENTS COSTS BULLETIN NO. 101 shows how Federal’s 

special dies give the accuracy, exact dupli- 

SEND FOR THESE HELP- cation, and tolerances of ponent ae po 
FUL BULLETINS TODAY saving as much as 80% on die costs. Daal seca 


te LAVOLAIN 
YR ild ole tis) 
te VITROLAIN 


TOOL AND MANUFACTURING CO. 


Pe , 
pa A 3608 ALABAMA AVE. (ST. LOUIS PARK) te NU-BLAC PORCE COMPANY 
MINNEAPOLIS, MINNESOTA 
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rere T PU dal 209) TRENTON, N.J 
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“QUALITY STAMPINGS IN SMALL QUANTITIES” 
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example, to prepare a table ot specific capacities from 
a given catalog. Note that the Ref scale is marked off 
in units of C/P. By drawing a straight line through the 
values of N and H used in the catalog ratings, the 
value of C/P is obtained which when multiplied by 
the catalog rating will give C. If the catalog rating is 
based on average life, the hours must first be divided 
by 5. 

When desired design conditions do not correspond 
to conditions tabulated in catalogs the nomograph 
may be used to obtain the appropriate catalog rating 
as follows: (1) determine the C/P point for the catalog 
conditions as described above; (2) determine C for the 
design conditions, using the nomograph; (3) connect 
the C/P point with the value of C determined in (2) 
with a straight line and extend to the P scale to de- 
termine the minimum catalog rating desired. 

The usefulness of the nomograph may be extended 
by plotting the values of C for each series of bearings 
on the C scale. Thus, a separate nomograph for each 
series might be prepared, or a transparency carrying 
scales for all series of interest could be used as an 
overlay. Such a series of scales could also be used in 
combination with the nomograph in the form of a 
slide rule. 

If the ball bearing has to carry thrust as well as 
radial load, bearing life may be calculated by first 
computing an equivalent radial load for the radial and 
thrust loadings. For deep-groove ball bearings, the 
AFBMA recommends one of the following two for- 
mulas, whichever gives the larger value: 


P. = 0.5 F, + 0.4 cot « F, 
or Pr. = F. 


In these equations P, is equivalent radial load, F, 
applied radial load, F, applied thrust load, and « is 
the contact angle in the bearing. Since « may vary 
among bearing manufacturers, it is best to consult 
their catalogs for details of such calculations. Other 
empirical factors are also offered for increasing P, 
depending upon the severity of the service. OOO 


Defense Secretary Wilson 


Rose From Engineering Ranks 


(Continued from page 105) 





made executive vice president of General Motors on 
May 1, 1939. On June 6, 1940, he was appointed acting 
president of General Motors, when William S. Knud- 
sen, president, accepted the invitation of President 
Roosevelt to direct industrial production in the na- 
tional defense program. Mr. Wilson was elected presi- 
dent of the corporation Jan. 6, 1941, after Mr. Knudsen 
had resigned all his connections with General Motors. 

In the four wartime years Mr. Wilson led the pro- 
duction forces of General Motors in turning out a 
huge volume of the nation’s armament, with a dollar 
value of about twelve billions and a variety and num- 
ber of items that was amazing. Adaptability was a 
prime factor in the General Motors war job, and Mr. 
Wilson and others adjusted their planning repeatedly. 
Mr. Wilson was an information source for many mili- 
tary and industrial bodies of the government, includ- 
ing congressional committees on use of resources and 
of man-power. At war’s end in Europe, General Motors 
was producing at a rate of about 10 million dollars’ 
worth of material a day. 

As chief executive officer of General Motors, Mr. 
Wilson has taken a continuing active interest in man- 
agement-labor relations. He was largely responsible 
for the history-making five-year contract entered into 
in 1950 between General Motors and the United Auto- 
mobile Workers-CIO. 

Mr. Wilson is a member of the Board of Directors 
of General Motors, chairman of the Operations Policy 
Committee, a member of the Financial Policy Com- 
mittee and chairman of the Administration Commit- 
tee. He maintains his headquarters in the General 
Motors Building in Detroit. O00 
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